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Nati onal Ambient Air Quality Standards
for Ozone: Proposed Response to Renmand
AGENCY: Environnmental Protection Agency (EPA).
ACTI ON:  Proposed Response to Renand.
SUMVARY: On July 18, 1997, in accordance with sections 108
and 109 of the Clean Air Act (Act), EPA conpleted its review
of the national anbient air quality standards (NAAQS) for
ozone (Q) by promulgating revised primary and secondary
standards (62 FR 38856; henceforth, “1997 final rule”). On
May 14, 1999, the United States Court of Appeals for the
District of Colunbia Crcuit (D.C. GCrcuit) remanded the O
NAAQS to EPA to consider, anong other things, the alleged
beneficial health effects of O, pollution in shielding the
public fromthe “harnful effects of the sun’s ultraviol et
rays.” 175 F. 3d 1027 (D.C. Cir. 1999). Today' s action

provi des EPA' s proposed response to that aspect of the



court’s remand. As explained nore fully bel ow, based on its
review of the air quality criteria and NAAQS for O,
conpleted in 1997, and its additional assessnent of the
potential beneficial effects of tropospheric O, EPA has
provisionally determ ned that the information Iinking
changes in patterns of ground-level O, concentrations |ikely
to occur as a result of progranms inplenented to attain the
1997 O; NAAQS to changes in rel evant exposures to UV-B

radi ati on of concern to public health is too uncertain at
this time to warrant any relaxation in the level of public
heal th protection previously determned to be requisite to
protect against the denonstrated direct adverse respiratory
effects of exposure to O, in the anbient air. Further, the
Adm ni strator notes that plausible assunptions about the

i kely changes in patterns of ground-level O
concentrations, while highly uncertain at this tinme, suggest
t hat associ ated changes in UV-B radi ati on exposures of
concern would |likely be very small froma public health
perspective. As a result, the revised O, NAAQS will remain
set at a level of 0.08 parts per mllion (ppm, wth a form
based on the 3-year average of the annual fourth-highest
dai | y maxi num 8- hour average O, concentrati ons neasured at
each nonitor wwthin an area. The primary standard provides
i ncreased protection to the public, especially children and
ot her at-risk popul ations, against a wide range of health
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effects directly induced by breathing O, in the anbient air,
i ncl udi ng decreased lung function (primarily in children
active outdoors), increased respiratory synptons
(particularly in highly sensitive individuals), hospital

adm ssions and energency roomvisits for respiratory causes
(among children and adults with pre-existing respiratory

di sease such as asthma), inflammation of the |ung, and
possi bl e long-term damage to the lungs. The secondary
standard provides increased protection to the public welfare
agai nst effects on vegetation, such as agricultural crop

| oss, damage to forests and ecosystens, and visible foliar
injury to sensitive species associated wth direct exposure
to O, in the anbient air. Today’'s action constitutes EPA s
proposed response to the part of the remand of the 1997 O
NAAQS by the D.C. Circuit related to whether tropospheric G,
has a beneficial effect wwth regard to attenuation of
natural ly occurring solar radiation. Oher issues remanded
by that court are now on appeal to the United States Suprene
Court and are not addressed by today’'s action.

DATES: Coments on this proposed response nust be received
by [insert date 60 days after date of publication].
ADDRESSES: Submit witten comrents (in duplicate if
possi bl e) on this proposed response to: Air and Radi ation

Docket and Information Center (6102), Attn: Docket No. A-95-



58, U.S. Environnental Protection Agency, 1200 Pennsyl vani a
Ave., NW Washi ngton, DC 20460. El ectronic coments are
encouraged and can be sent directly to EPA at: A-and-R-

Docket @pa.gov. Comments will also be accepted on disks in

WrdPerfect in 8.0/9.0 file format. Al comments in
el ectronic formnust be identified by the docket nunber,
Docket No. A-98-58.
FOR FURTHER | NFORMATI ON CONTACT: Susan Lyon Stone, Ofice
of Alr Quality Planning and Standards, U.S. Environnental
Protection Agency (MD15), Research Triangle Park, NC 27711,
e-mai | stone.susan@pa. gov; tel ephone (919) 541-1146.
SUPPLEMENTARY | NFORMATI ON:
Docket

A docket containing information relating to EPA' s
review of the O primary and secondary standards (Docket No.
A-95-58) is available for public inspection at the EPA's Air
and Radi ation Docket and Information Center, 401 M Street,
SW Washi ngton, DC 20460 in room M 1500, Waterside Ml
(ground floor). This docket incorporates the docket from
the previous review of the O standards (Docket No. A-92-17)
and the docket established for the air quality criteria
docunent (Docket No. ECAO CD-92-0786). The docket may be

i nspected between 8:00 a.m and 5:30 p.m on weekdays,
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excluding | egal holidays. A reasonable fee may be charged
for copying.
Avai l ability of Related Information

Certain docunments are available fromthe U S
Departnent of Comrerce, National Technical Information
Service, 5285 Port Royal Road, Springfield, VA 22161.
Avai | abl e docunents i ncl ude:

(1) The Review of the National Ambient Alr Quality
St andards for Ozone: Assessnent of Scientific and Techni cal
Information (“Staff Paper”) (EPA-452/ R-96-007, June 1996
NTI S # PB-96-203435; $67.00 paper copy and $21.50
m crofiche). (Add a $3. 00 handli ng charge per order.)

(2) Alr Quality Criteria for Ozone and O her
Phot ochem cal Oxidants (“Criteria Docunent”) (three vol unes,
EPA/ 600/ P- 93- 004aF t hrough EPA/ 600/ P-93- 004cF, July 1996,
NTI S # PB-96-185574; $169.50 paper copy and $58. 00
m crofiche).

A limted nunber of copies of other docunents generated
in connection with the review of the standard, such as

docunents pertaining to human exposure and health risk
assessnments and the rel ationshi ps between ground-|evel O,

ultraviolet-B (UV-B) radiation, and health effects, can be
obtained from U. S. Environnental Protection Agency Library

(MD>-35), Research Triangle Park, NC 27711; tel ephone (919)



541-2777. These and other related docunents are al so
avail abl e for inspection and copying in the EPA docket.
El ectronic Availability

The Staff Paper and docunents pertaining to human
health risk and exposure assessnents are available on the
Ofice of Alr and Radi ation, Policy and Gui dance Wb site

at: http://ww. epa.gov/ttn/oarpg/tlsp. htm . The O NAAQS

1996 proposal and 1997 final rule are avail able at the sane

Wb site, at: http://ww.epa.gov/ttn/oarpqg/tilpfpr.htmnl.

Children's Environnental Health

Thi s proposed response to the court’s renmand,
reaffirmng the 1997 8-hour O, NAAQS, specifically takes
into account children as the group nost at risk to the
direct inhalation-related effects of O, exposure, and was
based on studies of effects on children’s health (U S. EPA,
1996a; U.S. EPA, 1996b) and assessnents of children’s
exposure and risk (Johnson et al., 1994; Johnson et al.
1996a, b; Wiitfield et al., 1996; Ri chnond, 1997). The 8-
hour O, primary standard protects children’s health with an
adequate margin of safety fromthe direct adverse effects
associ ated with inhal ation exposures to ground-I|evel O,
after considering potential indirect beneficial effects of
ground-level O, related to its attenuation of UV-B radiation

and resultant adverse health effects. The public is invited
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to submt or identify peer-reviewed studies and data, of

whi ch EPA may not be aware, that assess results of early
life exposure to the direct effects of breathing ground-

Il evel O, or to changes in UV-B radiation, and associ ated
health effects, that may result from changes in ground-|eve
0.

| mpl ement ation Activities

When the 8-hour primary and secondary O, standards are
i npl emented by the States, utility, autonobile, petroleum
and chem cal industries are likely to be affected, as well
as ot her manufacturing concerns that emt volatile organic
conpounds (VOC) or nitrogen oxides (NQ). The extent of
such effects will depend on inplenentation policies and
control strategies adopted by States to assure attai nnment
and mai nt enance of the standards.

The EPA will devel op appropriate policies and control
Strategies to assist States in the inplenmentation of the 8-
hour primary and secondary O, NAAQS. The resulting
i npl enmentation strategies wll then be published for public
comment in the future.

Tabl e of Contents
The followi ng topics are discussed in today’' s preanbl e:
Backgr ound

A 1997 Revision of the O NAAQS
1. Legi sl ative Requirenments



2. Review of Air Quality Criteria and Standards

for G
B. Ozone NAAQS Litigation and Remand
1. Litigation Sunmary
2. Remand on Health Benefits |Issue

C. At nospheric Distribution of O and UV-B Radi ati on
D. Rel ated Stratospheric O, Program
Rational e for Proposed Response to Remand on the
Primary O, Standard
A Direct Adverse Health Effects fromBreathing O, in
the Anmbient Air
1. Health Effects Associated with O, I nhal ati on

Exposures
2. Human Exposure and Ri sk Assessnents
B. Potential Indirect Beneficial Health Effects

Associated with G ound-Ilevel O
1. Health Effects Associated with UV-B Radi ati on
Exposure
2. Rel ati onshi p Between G ound-level O and UV-B
Radi ati on Exposure
3. Eval uation of UV-B Radi ation-rel ated Ri sk
Esti mates for G ound-|evel O, Changes
C. Consi deration of Net Adverse Health Effects of
G ound- | evel O
D. Proposed Response to Remand on the Primary O,
NAAQS
Rati onal e for Proposed Response to Remand on the
Secondary O, Standard
A Direct Adverse Wl fare Effects

B. Potential Indirect Beneficial Wl fare Effects
C. Proposed Response to Remand on the Secondary O,
NAAQS

Adm ni strative Requirenments

A Executive Order 12866: OVB Revi ew of “Significant
Acti ons”

B Executive Order 13045: Children’s Health

C Executive Order 13132: Federalism

D. Executive Order 13084: Consultation and
Coordination with Indian Tribal Governnments

E. Unfunded Mandat es Ref orm Act

F Regul atory Flexibility Analysis/Small Business
Regul at ory Enforcenent Fairness Act

G Paperwor k Reduction Act

H. Nat i onal Technol ogy Transfer and Advancenent Act

Ref er ences



l. Backgr ound
A 1997 Revision of the O, NAAQS

On July 18, 1997, in accordance with sections 108 and
109 of the Act, EPA conpleted its review of the NAAQS for O
by promul gating revised primary and secondary standards
(“1997 final rule”). These standards were based on EPA s
review of the available scientific evidence |Iinking direct
exposures to anbient O, to adverse health and wel fare
effects at levels allowed by the then current O, standards.
The revised primary and secondary standards were each set at
a level of 0.08 ppm with an 8-hour averaging tine and a
form based on the 3-year average of the annual fourth-
hi ghest daily maxi mum 8- hour average O, concentrations
neasured at each nonitor within an area.! The new prinary
standard was established to provide increased protection to
the public, especially children and other at-risk
popul ati ons, against a wi de range of O-induced respiratory
health effects due to inhal ation exposures, including
decreased lung function, primarily in children active
outdoors; increased respiratory synptons, particularly in
hi ghly sensitive individuals; hospital adm ssions and

energency roomvisits for respiratory causes, anong children

! The formof a standard refers to the air quality
statistic that is used to determ ne whether an area attains
t he standard.



and adults with pre-existing respiratory di sease such as
asthma; inflammuation of the lung; and possible |ong-term
damage to the lungs. The new secondary standard was
established to provide increased protection to the public
wel fare against direct O;-induced effects on vegetation,
such as agricultural crop |oss, danmage to forests and
ecosystens, and visible foliar injury to sensitive species.

1. Legi sl ative Requirenments

Two sections of the Act govern the establishnent,
review, and revision of NAAQS. Section 108 (42 U . S.C 7408)
directs the Administrator to identify certain pollutants
whi ch “may reasonably be anticipated to endanger public
health or welfare” and to issue air quality criteria for
them These air quality criteria are to “accurately refl ect
the |l atest scientific know edge useful in indicating the
kind and extent of all identifiable effects on public health
or welfare which may be expected fromthe presence of [a]
pollutant in the anbient air ***.”

Section 109 (42 U. S.C. 7409) directs the Adm nistrator
to propose and promul gate “primary” and “secondary” NAAQS
for pollutants identified under section 108. Section
109(b) (1) defines a primary standard as one “the attai nnment
and mai nt enance of which, in the judgnment of the

Adm ni strator, based on [the] criteria and allow ng an
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adequate margin of safety, are requisite to protect the
public health.” A secondary standard, as defined in section
109(b)(2), must “specify a level of air quality the

attai nment and mai nt enance of which in the judgnent of the
Adm ni strator, based on [the] criteria, [are] requisite to
protect the public welfare fromany known or anticipated
adverse effects associated with the presence of [the]

pol lutant in the anbient air.”?

Section 109(d)(1) of the Act requires periodic review
and, if appropriate, revision of existing air quality
criteria and NAAQS. Section 109(d)(2) requires appointnent
of an i ndependent scientific review comnttee to review
criteria and standards and recommend new st andards or
revisions of existing criteria and standards, as
appropriate. The conmttee established under section
109(d)(2) is known as the Cean Air Scientific Advisory
Commttee (CASAC), a standing commttee of EPA s Science
Advi sory Board.

2. Review of Air Quality Criteria and Standards for

2 Wl fare effects as defined in section 302(h) (42
U S. C 7602(h)) include, but are not limted to, “effects on
soils, water, crops, vegetation, man-nade materi al s,
animals, wldlife, weather, visibility, and climte, danage
to and deterioration of property, and hazards to
transportation, as well as effects on econom c val ues and on
personal confort and well-being.”
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An overview of the last review of the O air quality
criteria and standards is presented in section |I.C of the
preanble to the 1997 final rule. In sumary, the 1997
review was initiated in August 1992 with the devel opnent of
arevised Air Quality Criteria Docunent for Ozone and O her
Phot ochem cal Oxi dants (henceforth, the “Criteria
Docunment”). Miltiple drafts of the Criteria Docunment were
revi ewed by CASAC and the public, resulting in a final
Criteria Document (U.S. EPA, 1996a) that reflected CASAC and
public coments.® The EPA also prepared a staff paper,
Revi ew of National Ambient Air Quality Standards for Ozone:
Assessment of Scientific and Technical |nformation
(henceforth, the “Staff Paper”).* Miltiple drafts of the
Staff Paper were al so reviewed by CASAC and the public,
resulting in a final Staff Paper (U. S. EPA 1996b) t hat

refl ected CASAC and public comments.®

5 1n a Novenber 28, 1995 letter fromthe CASAC chair to
the Adm nistrator, CASAC advised that the final draft
Criteria Docunment “provides an adequate review of the
avail abl e scientific data and rel evant studi es of ozone and
rel ated photochem cal oxidants” (Wl ff, 1995a).

4 The Staff Paper evaluates policy inplications of the
key studies and scientific information in the Criteria
Docunent, identifies critical elenents that EPA staff
bel i eves shoul d be considered, and presents staff
concl usi ons and recommendati ons of suggested options for the
Adm ni strator's consi derati on.

°In separate letters fromthe CASAC chair to the
Adm ni strator, CASAC advised that the primary standard and
secondary standard sections of the final draft Staff Paper
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On Novenber 27, 1996 EPA announced its proposed
decision to revise the NAAQS for O (61 FR 65716, Decenber
13, 1996; henceforth, “1996 proposal”), as well as its
proposed decision to revise the NAAQS for particulate matter
(PM. To ensure the broadest possible public input on these
proposal s, EPA took extensive and unprecedented steps to
facilitate the public comrent process, including the
establishment of a national toll-free tel ephone hotline and
provi sions for electronic subm ssion of comments. The EPA
al so held several public hearings, participated in numerous
nmeetings across the country, and held two national satellite
tel ecasts to provide direct opportunities for public comment
and to dissem nate information to the public about the
proposed standard revisions. As a result of this intensive
effort to solicit public input, over 50,000 coments were
recei ved on the proposed revisions to the O NAAQS by the
cl ose of the public comment period on March 12, 1997.

The final rule, published on July 18, 1997, presented
EPA's rationale for its final decision, and addressed the
maj or issues raised in coments on the 1996 proposal. A
conprehensi ve sunmary of all significant coments, al ong
with EPA' s response to such comments (U. S. EPA, 1997

henceforth, “Response to Comments”), can be found in the

provi de “an adequate scientific basis for making regulatory
deci sions” concerning the O standards (Wl ff, 1995b, 1996).
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docket for the 1997 rul emaki ng (Docket No. A-95-58%. The
1997 final rule presented EPA's decision to replace the
exi sting 1-hour primary and secondary standards’ (each set
at a level of 0.12 ppm wth a 1-expected-exceedance form
averaged over 3 years®) with 8-hour standards, each set at a
| evel of 0.08 ppm with a form based on the 3-year average
of the annual fourth-highest daily maxi nrum 8- hour average O,
concentrations neasured at each nonitor within an area (as
determ ned by 40 CFR part 50, appendix I).
B. Ozone NAAQS Litigation and Remand

1. Litigation Sunmary

Fol | owi ng pronul gati on of the revised 8-hour O NAAQS,
nunmerous petitions for review of the standards were filed in

the D.C. Crcuit. Anerican Trucking Associations v. EPA,

No. 97-1441 (ATA). Oal argunment was held on Decenber 17
1998 and the Court of Appeals rendered its opinion on My

14, 1999. Anerican Trucking Associations v. EPA, 175 F. 3d

6 Thi s docket incorporates by reference the docket from
the previous O NAAQS review (Docket No. A-92-17) and the
docket established for the Criteria Docunment (Docket No.
ECAO CD- 92- 0876) .

" These 1-hour O, standards were originally set in 1979
(44 FR 8202, February 8, 1979) and reaffirmed in 1993 (58 FR
13008, March 9, 1993).

8 The 1-hour standards are attai ned when the expected
nunber of days per cal endar year with maxi mum hourly average
concentrations above 0.12 ppmis equal to or |less than one,
averaged over 3 years (as determ ned by 40 CFR part 50,
appendi x H).
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1027 (D.C. Cr. 1999). A divided panel found that section
109 of the Act, 42 U.S.C. 87409, as interpreted by EPA in
setting the revised O, (and PM NAAQS, effected an
unconstitutional delegation of |egislative authority. |d.

at 1033-1040. The court renmanded the O, standards with
instructions that EPA should articulate an “intelligible
principle” for determ ning the degree of residual risk to
public health permssible in setting revised NAAQS. 1d. In
addition, the court also directed that, in responding to the
remand, EPA shoul d consider the alleged beneficial health
effects of O pollution in shielding the public fromthe
“harnful effects of the sun’s ultraviolet rays.” 1d. at
1051- 1053.

In 1999, EPA petitioned the Court of Appeals for
rehearing en banc on a nunber of aspects of the court’s
decision in the ATA case. Although the petition for
rehearing was granted in part and denied in part, the court
declined to reviewits ruling with regard to the potenti al

beneficial effects of O, pollution. Anerican Trucking

Associations v. EPA, 195 F. 3d 4, 10 (D.C. Cr. 1999). The

court did note, however, that it “expressed[ed] no opinion,
of course, upon the effect, if any, that studies show ng the
beneficial effects of tropospheric ozone . . . mght have
upon any ozone standards . . .” 1d. On January 27, 2000,
EPA petitioned the Suprene Court for certiorari on the
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constitutional issue and two other issues, but did not
request review of the Court of Appeals ruling regarding the
al |l eged beneficial health effects of O. The EPA's petition
for certiorari was granted on May 22, 2000; oral argunent

was subsequently held on Novenber 7, 2000. Browner v.

Ameri can Trucki ng Associ ati ons, No. 99-1257, 120 S.C. 2003.

Al t hough a decision fromthe Suprenme Court is not expected
in that case until sonetine in 2001, because EPA did not
seek Suprene Court review of the Court of Appeals’ decision
relating to potential beneficial health effects of O;,, EPA
is noving forward to address that aspect of the | ower
court’s remand i ndependently.

2. Remand on Health Benefits Issue

The Court of Appeals’ ruling concludes that *“EPA cannot
i gnore the possible health benefits of ozone.”® Anerican

Trucki ng Associations v. EPA 175 F. 3d 1027, 1033 (D.C

Cr. 1999). According to the court “[p]etitioners presented
evi dence that, according to them shows the health benefits
of tropospheric ozone as a shield fromthe harnful effects
of the sun’s ultraviolet rays — including cataracts and both

nmel anonma and non-nel anoma skin cancer.” |d. at 1051. In

® For the reasons discussed in the Response to Comments
(U.S. EPA 1997, pp. 128-135), EPA did not consider in the
1997 review adverse health effects caused by the potenti al
increase in UV-B radiation that could result fromreductions
in ground-| evel O, brought about by control prograns
inplenmented to attain a revised O NAAQS.
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rejecting EPA's interpretation of the Act that it need not
consider alleged indirect beneficial effects of tropospheric
O, in shielding the public frompotentially harnful, but
naturally occurring, UV-B radiation fromthe sun, the court
concluded that “legally . . . EPA nust consider the positive
identifiable effects of a pollutant’s presence in the
anbient air in fornmulating air quality criteria under
section 108 and NAAQS under section 109.” 1d. at 1052. As
a result, the court directed EPA to “determ ne whet her
tropospheric ozone has a beneficent effect and, if so, then
to assess ozone's net adverse health effect.” |1d. at 1053.
Today’ s action sets forth EPA's proposed response in that
regard.
C. At nospheric Distribution of O and UV-B Radi ati on

The focus of the 1997 review of the air quality
criteria and standards for O, and rel ated photochem cal
oxi dants was on public health and welfare effects associ ated
with direct exposure to anbient levels of O, in the | ower
troposphere, essentially at ground | evel. People are
directly exposed to ground-level O sinply by breathing
anbient air; simlarly, plants are directly exposed through
their respiratory processes. Gound-level O, is not emtted
directly fromnobile or stationary sources but, |ike other

phot ochem cal oxidants, commonly exists in the anbient air
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as an atnospheric transformation product. G ound-I|evel O
formation is the result of chemcal reactions of VOC, NQ,
and oxygen in the presence of sunlight and generally at

el evated tenperatures. As a principal ingredient in

phot ochem cal snpbg, el evated episodic concentrations of
ground-level O, typically occur in the sumertinme. High
concentrations may be found in and downw nd of major urban
centers as well as across broad regions of el evated
precursor em ssions. A detailed discussion of atnospheric
formati on, anbi ent concentrations, and health and wel fare
effects associated with direct exposure to O can be found
in the Criteria Docunent and Staff Paper.

Naturally occurring Oy is found in two sections of the
earth’s atnosphere, the stratosphere and the troposphere.
The demarcation between these two | ayers varies between
about 8 and 18 kiloneters (kn) above the earth’s surface.
As illustrated in Figure 1, depicting the vertical profile
of O, nost naturally occurring O (> 90 percent) resides in
the stratosphere, with the remaining O, (< 10 percent) in
t he troposphere. The band of O, between about 15 and 30 km

is comonly known as the “ozone |ayer.”
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Man- made air pollution has significantly perturbed the
natural distribution of O in both layers. It is now w dely

accepted that em ssions of long-lived chl orofl uorocarbons

Atmospheric Ozene

Stratospheric Ozane
{The Ozene Layar]
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Figure 1. Distribution of Ozone in
t he At nosphere (adapted from Wrld
Met eor ol ogi cal Organi zation, 1994,

p. 20)

(CFCs) and ot her conpounds can deplete the natural O |ayer
in the stratosphere. And, as summari zed above, much shorter
lived em ssions of VOC and NQ, can markedly increase “snpg”
O, in the lowest portion of the troposphere, which is terned
the planetary boundary | ayer. This fluctuating planetary
boundary or “m xing” |ayer of the troposphere can extend as
high as 1 to 3 km above the ground. Assuming a fairly high
sumertinme O, pollution reservoir of 65 parts per billion
(ppb) in a typical 1 kmm xing |ayer, Cupitt (1994)
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estimated that pollution would add less than 1 percent to
t he expected total vertical profile of tropospheric and
stratospheric O, (i.e., “total colum” O;) that woul d occur
in the natural environment.

Ozone at ground | evel and throughout the troposphere is
chemcally identical to stratospheric O, Stratospheric O
occurs far too high to present any threat of direct
respiratory-related adverse effects to people or plants from
anbi ent ground-1evel exposures, but is known to provide a
natural protective shield fromexcess radiation fromthe sun
by absorbing UV-B radi ation!® before it penetrates to ground
| evel . Recogni zing that exposure to UV-B radiati on has been
associated wth adverse health and welfare effects, EPA and
international scientific, regulatory, and |egislative
or gani zati ons have for sone tinme focused on understandi ng
the effects of UV-B radiation and on controlling the man-
made pol lution that is causing the depletion of the O, | ayer

in the stratosphere, as discussed in section |.D bel ow. 1!

10 Uv-B radiation refers to the region of the solar
spectrumw thin the range of wavel engths generally from 280-
290 nanoneters (nm at the lower end, to 315-320 nm at the
upper end.

11 For exanple, in 1977 and again in 1990, Congress
added provisions to the Act to address stratospheric O,
depletion and the resultant increase in exposure to UV-B
radi ati on.
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During the 1997 review, EPA recognized that
tropospheric O, al so absorbs UV-B radiation (U S. EPA,
1996a, p. 5-79), such that ground-level O, forned by man-
made pol lution has the potential to provide sone degree of
addi ti onal shielding beyond the natural |evels that would
ot herwi se occur in the absence of man-nmade pollution. The
rel ati onshi p between ground-level O and UV-B radiation, as
well as the health effects associated with exposure to UV-B
radi ati on and consi deration of the UV-B radi ation-rel ated
health risks associated with changes in ground-level O, are
di scussed in section I1.B below. In response to the remand
on the health benefits issue, EPA's assessnent of the net
adverse health effects of ground-level O, is discussed in
section I1.C below, as a basis for today’'s proposed deci sion
on the primary O, NAAQS, summarized in section Il.D bel ow
D. Rel at ed Stratospheric O, Program

In the 1970s, scientists first grew concerned that
certain chemcals could damage the earth’s protective
stratospheric O, | ayer, and these concerns were validated by
the discovery of thinning of the O |ayer over Antarctica in
the southern hem sphere. Because of the risks posed by
strat ospheric O, depletion and the global nature of the
problem | eaders frommany countries decided to work

together to craft a workable solution. Since 1987, over 175
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nations have signed a | andmark environnental treaty, the
Mont real Protocol on Substances that Deplete the Ozone
Layer. The Protocol’s chief aimis to reduce and eventually
elimnate the production and use of man-nmade O, depleting
subst ances, such as CFCs. By agreeing to the terns of the
Montreal Protocol, signatory nations ratifying the Protocol
-- including the United States -- conmt to take actions to
protect the stratospheric O, layer and to reverse the damage
due to the use of O, depleting substances.

In 1990, Congress anended the Act by adding title VI
(sections 601-618) to address the issue of stratospheric O
depletion.? NMost inportantly, the anended Act required the
gradual end to the production of certain chem cals that
deplete the O, layer.®® 1In addition, the Act requires EPA to
devel op and i npl enent regul ations for the responsible
managenent of O, depl eting substances in the United States.
The EPA has devel oped several regulatory prograns under

these authorities that include: ending the production and

2 Title VI replaced the provisions regarding
stratospheric O, depletion enacted in 1977. 42 U S.C. 8§
7671.

3Both the Act and the Montreal Protocol, however,
provide for limted “essential use exenptions” for the
continued production and inport of very small quantities of
CFCs and ot her O, depl eting substances needed for certain
essential uses, for exanple, for netered dose inhalers used
by people with asthma and other respiratory diseases.
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inport of O, depleting substances (57 FR 33754, July 30,
1992) and identifying safe and effective alternatives (59 FR
13044, March 18, 1994), ensuring that refrigerants and hal on
fire extinguishing agents are recycled properly (58 FR
28660, May 14, 1993), banning the release of O, depleting
refrigerants during the service, maintenance, and di sposal

of air conditioners and other refrigeration equipnent (60 FR
40420, August 8, 1995), and requiring that manufacturers

| abel products either containing or made wth the nost
harnful O, depl eting substances (58 FR 8136, February 11,
1993). Because of their relatively high O depletion
potential, several man-made conpounds, i ncluding CFCs,

carbon tetrachloride, nethyl chloroform and hal ons were
targeted first for phaseout. The EPA continues to devel op
additional regulations for the protection of public health
and the environnment fromeffects associated with the

depl etion of the stratospheric O |ayer.

Besi des i npl enenting and enforcing stratospheric G
protection regulations in the U S., EPA continues to work
with other U S. governnent agencies and international
governnents to pursue ongoi ng changes to the Montrea
Protocol and other treaties. These refinenents to the
Protocol and other treaties are based on ongoing scientific
assessnments of O, depletion that are coordinated by the
Uni ted Nations Environnent Progranmme (UNEP) and the World
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Met eor ol ogi cal Organi zation (WMD), with cooperation from EPA
and ot her agenci es around the gl obe (UNEP, 1998; and WVO
1998) .

In addition to these regulatory and scientific
activities, EPA maintains several education and outreach
projects to help protect the Amnerican public fromthe health
effects of overexposure to ultraviolet (UV) radiation.
Chi ef anong these projects is the UV Index, a tool that
provides a daily forecast of the next day' s likely UV | evels
across the United States.! The UV |Index, which EPA
| aunched in partnership with the National Wather Service,
serves as the cornerstone of EPA's SunWse School Program
the goal of which is to educate young children and their
caregivers about the health effects of overexposure to the
sun, as well as sinple steps that people can take to avoid
over exposure. 15
1. Rationale for Proposed Response to Remand on the
Primary O, Standard

Today’ s action presents the Adm nistrator’s proposed

response to the remand, reaffirmng the 8-hour O primary

4 I nformation about the UV Index is available fromthe
EPA Strat ospheric Ozone Hotline at (800) 296-1996 or at
http://ww. epa. gov/ sunw se/ uvi ndex/ .

% | nformati on about EPA's SunW se School Programis
avai |l abl e at http://ww. epa. gov/ sunwi se/ .
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standard pronul gated in 1997, based on: (1) information
fromthe 1997 criteria and standards review that served as
the basis for the 1997 primary O; standard, including the
scientific information on health effects associated with

di rect inhal ation exposures to O, in the anbient air,
consideration of the adversity of such effects for

i ndi vidual s, and human exposure and ri sk assessnents
(section I'l.A below); (2) a review of the scientific
information in the record of the 1997 revi ew (but not
considered as part of the basis for the 1997 standard) on
the health effects associated with changes in UV-B
radi ati on, the association between changes in ground-|evel
O, and changes in UV-B radi ation, and predictions of changes
in ground-level O, levels likely to result from attai nnent
of alternative O, standards!® (section Il.B below); and (3)
consideration of the net adverse effects of ground-level G,
taking into account both direct adverse inhalation-related
health effects and the potential for indirect beneficial
health effects associated with the shielding of U/-B

radi ati on by ground-level O, (section Il.C bel ow).

1 1n conplying with the direction of the Court of
Appeals in its remand on the health benefit issue, we have
consi dered the | arge anount of relevant information in the
record of the 1997 review, and in doing so, have based this
proposed response on all the information available to the
court in reaching its deci sion.
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A Direct Adverse Health Effects fromBreathing O, in the
Ambient Air

This section briefly summarizes information on the
di rect adverse health effects frombreathing O, in the
anbient air, information as to when those effects becone
adverse to individuals, and insights gained from human
exposure and risk assessnents intended to provide a broader
perspective for judgnents about protecting public health
fromthe risks associated with direct O, i nhal ati on
exposures. ’

1. Health Effects Associated with O, I nhal ati on
Exposures

Based on information from human clinical
epi dem ol ogi cal, and ani mal toxicol ogi cal studies, an array
of health effects has been attributed to short-term (1 to 3
hours), prolonged (6 to 8 hours), and |long-term (nonths to
years) exposures to O,. Long-established acute health
ef fects!® i nduced by short-term exposures to O, generally

whi |l e individuals were engaged in heavy exertion, include

17 See the 1996 proposal and 1997 final rule for nore
conplete summaries and the Criteria Docunment and Staff Paper
for nore detail ed discussion.

18 “Acute” health effects of O, are defined as those
ef fects induced by short-term and prol onged exposures to O
Exanpl es of these effects are functional, synptomatic,
bi ochem cal, and physi ol ogi ¢ changes.
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transi ent pul nonary function responses, transient
respiratory synptons, and effects on exercise performance. ®
The 1997 review included substantial new information on
simlar effects associated with prol onged exposures at
concentrations as low as 0.08 ppm and at noderate | evels of
exertion. Oher health effects associated with short-term
or prolonged O exposures include increased airway
responsi veness, susceptibility to respiratory infection,
i ncreased hospital adm ssions and energency roomyvisits, and
transi ent pul nmonary inflammtion. The 1997 review al so
i ncl uded new i nformation on chronic health effects?
associated with | ong-term exposures. This array of effects
is briefly summari zed bel ow, followed by considerations as
to when these physiol ogical effects could becone nedically
significant such that they should be regarded as adverse to
the heal th of individuals experiencing them
a. Effects of Short-term and Prol onged O, Exposures
(1) Pulnonary function responses. Transient

reductions in pul nonary function have been observed in

19 The 1-hour O, primary NAAQS set in 1979 was generally
based on these acute effects associated with heavy exercise
and short-term exposures.

20 “Chronic” health effects of O are defined as those
effects induced by |ong-term exposures to O,.. Exanples of
these effects are structural damage to lung tissue and
accel erated decline in baseline |lung function.
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heal thy individuals and those with inpaired respiratory
systens (e.g., asthmatic individuals) as a result of both
short-term and prol onged exposures to O,. The strongest and
nost quantifiabl e exposure-response information on such
responses has cone fromcontrolled human exposure studies,
whi ch clearly show that reductions in lung function are
enhanced by increased levels of activity involving exertion
and by increased O, concentrations. Nunerous such studies
of exercising adults have denonstrated decrenents in |ung
function both for exposures of 1-3 hours at > 0.12 ppm G
and for exposures of 6.6 hours at > 0.08 ppm O,, providing
concl usive evidence that O, | evel s conmmonly nonitored in the
anbient air induce lung function decrenents in exercising
adults. Further, numerous summer canp studies provide an
extensive and reliable data base on conparable |ung function
responses to anbient O, and other pollutants in children and
adol escents. The extent of pulnonary function decrenents
vari es consi derably anmong individuals, pulmonary function
generally tends to return to baseline |evels shortly after
short-term exposure, and effects are typically attenuated
upon repeated short-term exposures over several days.

(i1) Respiratory synptons and effects on exercise
performance. Various transient respiratory synptons,

i ncludi ng cough, throat irritation, chest pain on deep
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inspiration, and shortness of breath, have been induced by
O, exposures of both healthy individuals and those with
inpaired respiratory systens. |Increasing O exposure
durations and | evel s have been shown to elicit increasingly
nore severe synptons that persist for |onger periods in
i ncreasingly larger nunbers of individuals. Synptomatic and
pul monary function responses follow a simlar tinme course
during an acute exposure and the subsequent recovery, as
wel | as over the course of several days during repeated
exposures. As with pul nonary function responses, the
severity of synptomatic responses varies consi derably anong
subj ects. For sonme outdoor workers or active people who are
hi ghly responsive to anbient O, respiratory synptons may
cause reduced productivity, may curb the ability or desire
to engage in normal activities, and may interfere with
maxi mal exerci se perfornmance.

(ti1) Increased airway responsiveness. |ncreased
ai rway responsiveness is an indication that the airways are
predi sposed to bronchoconstriction, with a high | evel of
bronchi al responsi veness being characteristic of asthma. As
a result of increased airway responsiveness induced by O
exposure, human airways may be nore susceptible to a variety
of stimuli, including antigens, chemcals, and particles.

For exanple, healthy subjects after being exposed to O
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concentrations as low as 0.20 ppmfor 1 hour and 0.08 ppm
for 6.6 hours have experienced small increases in

nonspeci fic bronchi al responsiveness, which usually resolve
within 24 hours. Because enhanced response to antigens in
asthmatics could lead to increased norbidity (i.e., nedica
treatnment, enmergency roomyvisits, hospital adm ssions) or to
nore persistent alterations in airway responsiveness, these
heal th endpoints raise concern for public health,
particularly for individuals with inpaired respiratory

syst ens.

(iv) Increased susceptibility to respiratory
infection. Wen functioning normally, the human respiratory
tract, like that of other mammal s, has nunerous cl osely
i ntegrated defense nechani sns that provide protection from
the adverse effects of a wde variety of inhaled particles
and m crobes. Evidence that inhalation of O may break down
or inpair these defense nmechani sns cones primarily froma
very |l arge nunber of |aboratory animal studies with
generally consistent results. One of the few studies of
nmoder at el y exerci sing human subj ects exposed to 0.08 ppm O,
for 6.6 hours reported decrenents in al veol ar macrophage
function, the first line of defense against inhaled
m croorgani sns and particles in the |ower airways and air

sacs. Wiile no single experinmental human study or group of
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ani mal studi es conclusively denonstrates that human
susceptibility to respiratory infection is increased by
exposure to O,, taken as a whole, the data suggest that
acute O, exposures can inpair the host defense capability of
bot h humans and aninmals, potentially resulting in a
predi sposition to bacterial infections in the | ower
respiratory tract.

(v) Hospital adm ssions and energency roomvisits.
| ncreased summertinme hospital adm ssions and energency room
visits for respiratory causes have been associated with
anbi ent exposures to O and ot her environnental factors.
Numer ous studi es consistently have shown such a
rel ationship, even after controlling for nodifying factors,
as well as when considering only O concentrations < 0.12
ppm Individuals with preexisting respiratory disease
(e.g., asthma, chronic obstructive pul nonary di sease) may
generally be at increased risk of such effects, and sone
individuals with respiratory di sease may have an inherently
greater sensitivity to Q. On the other hand, individuals
W th nore severe respiratory disease are less likely to
engage in the |evel of exertion associated w th provoking
responses to O, exposures in healthy humans. On bal ance, it
is reasonabl e to concl ude that evidence of O;-induced

i ncreased airway resistance, nonspecific bronchi al
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responsi veness, susceptibility to respiratory infection,
i ncreased airway perneability, airway inflammation, and
i nci dence of asthma attacks suggests that anbient G
exposure could be a cause of increased hospital adm ssions,
particularly for asthmatics.

(vi) Pulnonary inflammation. Respiratory inflammation
can be considered to be a host response to injury and
i ndicators of inflammtion as evidence that respiratory cel
damage has occurred. Inflammuation induced by exposure of
humans to O, may have several potential outcones: (1)
i nfl ammati on i nduced by a single exposure (or even several
exposures over the course of a season) could resol ve
entirely; (2) repeated acute inflammtion could develop into
a chronic inflammatory state; (3) continued inflanmation
could alter the structure and function of other pul nonary
tissue, leading to disease processes such as fibrosis;
(4) inflammation could interfere with the body's host
def ense response to particles and inhal ed m croorgani sns,
particularly in potentially vul nerabl e popul ati ons such as
children and ol der individuals; and (5) inflammtion coul d
anplify the lung's response to other agents such as
al l ergens or toxins. Exposures of |aboratory animals to O
for periods <8 hours have been shown to result in cel

damage, inflammation, and increased | eakage of proteins from
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blood into the air spaces of the respiratory tract. 1In
humans, the extent and course of inflammtion and its
constitutive el enents have been eval uated by using
bronchoal veol ar | avage (BAL) to sanple cells and fluid from
the lung and | ower airways. Several such studies have shown
t hat exercising humans exposed (1 to 4 hours) to 0.2 to 0.6
ppm O, had O;-i nduced markers of inflammuation and cell
damage, with the | owest concentration of prol onged
O, exposure tested in humans, 0.08 ppmfor 6.6 hours with
noder at e exerci se, inducing small but statistically
significant increases in these endpoints. Thus, it is
reasonabl e to conclude that repeated acute inflammuatory
response and cellular damage is potentially a natter of
public health concern; however, it is also recognized that
nost, if not all, of these effects begin to resolve in nost
individuals within 24 hours if the exposure to O, i s not
repeated. O possibly greater public health concern is the
potential for chronic respiratory damage that could be the
result of repeated O, exposures occurring over a season or a
[ifetinme.

b. Potential Effects of Long-term O, Exposures

Epi dem ol ogi ¢ studi es that have investigated potenti al
associ ations between | ong-term O, exposures and chronic

respiratory effects in humans thus far have provided only
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suggestive evidence of such a relationship. Most studies
i nvestigating this association have been cross-sectional in
desi gn and have been conprom sed by inconplete control of
confoundi ng vari abl es and i nadequat e exposure information.
Q her studies have attenpted to follow vari ably exposed
groups prospectively. The findings from such studies
conducted in southern California and Canada suggest small,
but consistent, decrenents in lung function anong
i nhabitants of the nore highly polluted communities;
however, associ ati ons between O, and ot her copollutants and
probl enms with study popul ation | oss have reduced the |evel
of confidence in these conclusions. Qher epidemologic
studi es have attenpted to find associ ations between daily
nortality and O, concentrations in various cities around the
United States. Although an associ ation between anbient G
exposure in areas with very high O levels and daily
nortality has been suggested by these studies, the data are
[imted.

In a | arge nunber of animal toxicology studies,
"l esions"?! in the centriacinar regions of the lung (i.e.

the portion of the |lung where the region that conducts air

2L Differing views have been expressed by CASAC panel
menbers regarding the use of the term"lesion" to describe
the O;-induced norphol ogical (i.e., structural)
abnormalities observed in toxicological studies. Section
V.C. 8 of the Staff Paper describes and di scusses these
degenerative changes in nore detail
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and the region that exchanges gas are joined) are well
established as one of the hallmrks of O toxicity. Under
certain conditions, sonme of the structural changes seen in
t hese studies nay becone irreversible. It is unclear,
however, whet her anbi ent exposure scenari os encountered by
humans result in simlar "lesions" or whether there are
resul tant functional or inpaired health outcones in humans
chronically exposed to O,

The epidem ol ogic lung function studies generally
paral l el those of the animal studies, but |ack good
informati on on individual O, exposure history and are
frequently confounded by personal or copollutant variables.
Thus, the Adm nistrator recognizes that there is a lack of a
cl ear understandi ng of the significance of repeated, |ong-
terminflammtory responses, and that there is a need for
continued research in this inportant area. |In summary, the
collective data on long-term exposure to O, garnered in
studi es of | aboratory animals and human popul ati ons have
many anmbiguities. Nevertheless, the currently avail able
informati on provides at |east a biologically plausible basis
for considering that repeated inflammti on associated with
exposure to O, over a lifetime may result in sufficient
damage to respiratory tissue such that individuals later in
life may experience a reduced quality of life, although such
rel ati onshi ps remain highly uncertain.
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C. Adversity of Effects for |ndividuals.

Sone popul ati on groups have been identified as being
sensitive to effects associated with exposures to anbient O,
| evel s, such that individuals within these groups are at
i ncreased risk of experiencing such effects. Population
groups at increased risk include: (1) active children and
out door workers who regul arly engage in outdoor
activities;? (2) individuals with preexisting respiratory
di sease (e.g., asthma or chronic obstructive |ung
di sease) ;% and (3) sone individuals, referred to as
“hyperresponders,” who are unusually responsive to O
relative to other individuals with simlar |evels of
activity or wwth a simlar health status and nmay experience
much greater functional and synptonatic effects from
exposure to O, than the average individual response.

I n maki ng judgnents as to when the effects di scussed
above becone significant enough that they should be regarded

as adverse to the health of individuals in these sensitive

22 Exertion increases the anmount of O, entering the
ai rways and can cause O, to penetrate to peripheral regions
of the lung where lung tissue is nore likely to be damaged.

2 Wil e not necessarily nore responsive than healt hy
individuals in ternms of the magnitude of pul nonary function
decrenents or synptomatic responses, these individuals may
be at increased risk since the inpact of O;-induced
responses on already-conprom sed respiratory systens may
nore noticeably inpair an individual's ability to engage in
normal activity or may be nore likely to result in increased
sel f-nmedi cation or nedical treatnent.
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popul ati ons, the Adm nistrator has | ooked to guidelines
publ i shed by the American Thoracic Society (ATS) and the
advi ce of CASAC. Based on these guidelines, with CASAC
concurrence, gradations of individual functional responses
(e.g., decrenents in forced expiratory volune (FEV,),

i ncreased airway responsiveness) and synptonatic responses
(e.g., cough, chest pain, wheeze) were defined, together
Wi th judgnments as to the potential inpact on individuals
experiencing varying degrees of severity of these
responses.

In judging the extent to which such inpacts represent
effects that shoul d be regarded as adverse to the health
status of individuals, an additional factor considered is
whet her such effects are experienced repeatedly by an
i ndi vidual during the course of a year or only on a single
occasion. \Wile sone experts would judge single occurrences
of noderate responses to be a "nuisance," especially for
heal t hy individuals, a nore general consensus view of the
adversity of such noderate responses energes as the
frequency of occurrence increases. Thus, EPA has concl uded
t hat repeated occurrences of noderate responses, even in

ot herwi se heal thy individuals, nmay be considered to be

24 These gradations and inpacts are summarized in the
1996 proposal and discussed in the Criteria Docunent
(Chapter 9) and Staff Paper (section V.F, Tables V-4 and V-
5).
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adverse since they could well set the stage for nore serious
illness.

2. Human Exposure and Ri sk Assessnents

To put judgnents about health effects that are adverse
for individuals into a broader public health context, the
Adm ni strator has taken into account the results of human
exposure and risk assessments.? This broader context
i ncl udes consideration, to the extent possible, of the
particul ar popul ation groups at risk for various health
effects, the nunber of people in at-risk groups likely to be
exposed to O, concentrations shown to cause health effects,
t he nunber of people |ikely to experience certain adverse
health effects under varying air quality scenarios, and the
kind and degree of uncertainties inherent in these
assessnents. These quantitative assessnents add to our
under st andi ng of the overall body of evidence linking G

i nhal ati on exposures to adverse health effects. The EPA

25 See the 1996 proposal (61 FR 65723-6) and 1997 fina
rule (62 FR 38860-1) for a nore conplete sunmary of these
assessnments. A detailed description of the exposure and
risk nodels and their application at the tinme of the 1996
proposal are presented in the Staff Paper and associ ated
techni cal support docunents (Johnson et al., 1994; Johnson
et al., 1996 a,b; MCurdy, 1994a; Witfield et al., 1996).
Fol | owi ng proposal, supplenental exposure and risk anal yses
were done to anal yze the specific standard proposed and
alternative standards on which comment was solicited, as
well as to refine the procedures used to sinulate O
concentrations upon attai nment of alternative standards
(Ri chnond, 1997).
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bel i eves, and CASAC concurred, that the nodels used in these
assessnents were appropriate and that the nethods used
represent the state of the art.

a. Exposur e Anal yses

The EPA conduct ed exposure anal yses to estimte O,
exposures for the general population and two at-risk
popul ations, active children who regularly engage i n outdoor
activity (i.e., “outdoor children”) and “outdoor workers,"
living in nine representative U S. urban areas.? Exposure
estimates were devel oped for a baseline year (e.g., 1993,
1994), using nonitored O, air quality data (i.e., the “as
is” scenario), as well as for sinulated air quality
conditions reflecting attai nment of the 1-hour NAAQS and
various alternative standards. The exposure anal yses
provide: (1) estimates of the nunber of people exposed in
each of these popul ation groups to various O
concentrations, and the nunber of occurrences of such

exposures, under different regulatory scenarios, 2 which are

26 The areas include a significant fraction of the U S
urban population, 41.7 mllion people, the |argest urban
areas with major O nonattai nment problens, and two | arge
urban areas that are in attainnment with the 1-hour NAAQS.

2’Est i mat es of "peopl e exposed" reflect the nunber of
peopl e who experience exposures to a given concentration of
O;, or higher, at least one tine during the period of
anal ysis, and estimates of "occurrences of exposure" reflect
the nunber of tinmes a given O concentration is experienced
by the popul ation of interest.
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an inportant input to the risk assessnment conducted for
certain adverse health effects (sunmarized in the next
section); and (2) estimates of the frequency of occurrences
of O, “exposures of concern,”? which help to put into

br oader perspective other Oy-related health effects that
could not be included in the risk assessnent (summarized
bel ow) .

The conputer nodel used in these anal yses, the
probabilistic NAAQS exposure nodel for O (pNEM G,),
conbines information on O, air quality with information on
patterns of human activity to produce estinmates of O
i nhal ati on exposures. This nodel has been devel oped to take
into account the nost significant factors contributing to
total O, i nhalation exposure including: the tenporal and
spatial patterns of ground-level O concentrations

t hroughout an urban area; the variations of O levels within

28 “Exposures of concern” refer throughout to O,
exposures at and above 0.08 ppm 8-hour average, at noderate
exertion. Such exposures are particularly relevant to a
consideration of a nunber of health effects, discussed in
section |.A 1 above, that have been observed in controlled
human studi es under these exposure conditions, but for which
data were too limted to allow for quantitative risk
assessnment. Exposures at and above 0.12 ppm 1-hour
average, at heavy exertion, are also of concern; however
the focus here is on 8-hour average exposures Since exposure
estimates are higher for the 8-hour average effects |evel of
0.08 ppm at noderate exertion than for the 1-hour average
effects level of 0.12 ppm at heavy exertion.
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a conprehensive set of “mcroenvironnents”?; the tenpora
and spatial patterns of the novenent of people throughout an
urban area; and the effects of variable exertion |evels
(represented by ventilation rates), associated with a range
of activities that people regularly engage in, on O uptake
i n exposed individuals. The analysis of these key factors
i ncor por at ed extensive data bases, including, for exanple,
data from ground-1level O, nonitoring networks in these
areas, data from nunerous research studies that
characterized the activity patterns of the general
popul ation and at-risk groups as they go about their daily
activities (e.qg., fromindoors to outdoors, noving from
pl ace to place, and engaging in activities at different
exertion |l evels),® and census data on relevant factors such
as age, work status, hone |ocation and type of air
condi ti oning system present, and work place |ocation.

The regul atory scenarios exam ned in the exposure
anal yses include both 1-hour O, standards, at levels of 0.12

ppm (the 1979 NAAQS) and 0.10 ppm and 8-hour standards, at

2% The five indoor and two outdoor mcroenvironnents
included in this exposure nodel account for the highly
| ocalized variations in O concentrations to which people
are exposed that are not directly reflected in the
concentrations neasured at anbi ent ground-Ilevel O
nmonitoring sites.

30 See, for exanple, Tables V-8 and V-9 in the Staff
Paper, pp. 83-84.
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l evel s of 0.07, 0.08, and 0.09 ppm wth 1- and 5-expected
exceedance forns, i.e., the range of alternative 8-hour
standards recommended in the Staff Paper and supported by
CASAC as the appropriate range for consideration in this
review. These estimates were al so used to roughly bound
exposure estinmates for concentration-based forns of the
st andards under consideration (e.g., the second- and fifth-
hi ghest daily maxi num 8- hour average O, concentrati on,
averaged over a 3-year period).3 The estimted exposures
are based on a single year of air quality data and refl ect
what woul d be expected in a typical or average year in an
area just attaining a given standard over a 3-year
conpliance period; additional analyses were done to estimte
exposures that would be expected in the worst year of a 3-
year conpliance peri od.

Based on the results of the exposure anal yses, children
who are active outdoors (representing approxi mately 7
percent of the population in the study areas) appear to be
the at-risk popul ation group exam ned with the highest
per cent age and nunber of individuals likely to experience
exposures of concern. Estimated exposures of concern varied
significantly across the urban areas examned in this

analysis, with far greater variability associated with the

31 As discussed in section IV and appendi x A of the
Staff Paper.
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1- hour NAAQS in contrast to the nore consistent results
associated with alternative 8-hour standards.3 Despite
this variability across areas, general patterns can be seen
in conparing alternative standards. For exanple, for
aggregate estimtes of the nean percent of outdoor children
likely to experience exposures of concern within the seven
nonattai nment areas: the range of estimates associated with
the 1-hour NAAQS is approximtely 0.3 — 24 percent, whereas
for alternative 8-hour standards (of the sanme 1-expected-
exceedance formas the 1-hour NAAQS), the ranges are
approximately 3 — 7 percent for a 0.09 ppmstandard, 0 — 1
percent for a 0.08 ppm standard, and essentially zero for a
0.07 ppm standard. Wthin any given urban area, these
differences in estinmated exposures of concern between
alternative standards are statistically significant.

In | ooking nore specifically at a conpari son between 8-
hour standards at the 0.09 ppm and 0.08 ppm | evel s,

aggregate estimtes of the nmean percentage of outdoor

32 The observed area-to-area variability reflects
differences in the shape of air quality distributions and
differences in the relationshi ps between 1-hour and 8- hour
peak concentrations across urban areas, as well as
differences in the percentage of homes with air conditioning
(whi ch inpacts exposure estimates when individuals are
i ndoors) and the frequency of warm versus cool days (which
I npacts exposure estimates because different sets of human
activity patterns are used for warm versus cool days in the
exposure nodel) across the nine urban areas (R chnond,
1997) .
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children likely to experience exposures of concern are
estimated to be approximately 3 percent at the 0.08 ppm

| evel (ranging from2 — 10 percent in the nine areas),
increasing to approximately 11 percent at the 0.09 ppm | evel
(ranging from7 — 29 percent in the nine areas).* Thus,
based on these anal yses, a standard set at 0.09 ppm woul d
allow nore than three tinmes as many children to experience
exposures of concern as would a 0.08 ppm standard, with the
nunber of children likely to experience such exposures

i ncreasing from approxi mtely 100,000 to nore than 300, 000
in these nine areas alone. These exposures of concern are
judged by EPA to be an inportant indicator of the public
heal th inpacts of those O;-related effects for which
information is too limted to devel op quantitative estinates
of risk, but which have been observed in humans at a | evel
of 0.08 ppmfor 6- to 8-hour exposures. Such effects

i ncl ude i ncreased nonspecific bronchial responsiveness
(related, for exanple, to aggravation of asthmm), decreased
pul monary defense nmechani snms (suggestive of increased
susceptibility to respiratory infection), and indicators of
pul monary inflammation (related to potential aggravation of

chronic bronchitis or long-term damage to the |ungs).

3% Based on the suppl enental anal yses that used the
t hi rd- hi ghest concentration-based form of the standards
(Ri chnond, 1997).
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I n taking these observations into account, the
Adm ni strator and CASAC recogni ze the uncertainties and
limtations associated with such anal yses, including the
consi derabl e, but unquantifiable, degree of uncertainty
associated wth a nunber of inportant inputs to the exposure
nodel . A key uncertainty in nodel inputs results from
limtations in the human activity data base that nay not
adequately account for day-to-day repetition of activities
common to children, such that the nunber of people who
experience multiple occurrences of high exposure |evels may
be underestimated. Small sanple size also limts the extent
to which ventilation rates associated with various
activities may be representative of the population group to
which they are applied in the nodel. 1In addition, the air
qual ity adjustnent procedure used to sinulate air quality
di stributions associated with attaining alternative
st andards, while based on generalized nodels intended to
reflect patterns of air quality changes that have
hi storically been observed, contains significant
uncertainty, especially when applied to areas requiring very
| arge reductions in air quality to attain alternative
standards or to areas that are now in attainment wwth the 1-

hour NAAQS. 34

34 A nore conpl ete discussion of uncertainties and
limtations is presented in the Staff Paper and technical
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b. Ri sk Assessnents

The EPA conducted an assessnent of health risks for
several categories of respiratory effects considering the
same popul ation groups, alternative air quality scenari os,
and urban areas that were exam ned in the human exposure
anal yses descri bed above. The objective of the risk
assessnment was to estimate to the extent possible the
magni tude of risks to popul ati on groups believed by EPA and
CASAC to be at greatest risk either due to increased
exposures (i.e., outdoor children and outdoor workers) or
i ncreased susceptibility (e.g., asthmatics) while
characterizing, as explicitly as possible, the uncertainties
i nherent in the assessnment. Wile different risk neasures
are provided by the assessnent, EPA has focused on
"headcount risk"” estimates which include: (1) estimates of
t he nunber of people likely to experience a given health
effect and (2) estimates of the nunber of incidences of a
given health effect likely to be experienced by the
popul ation group of interest (n.b., sonme individuals likely
experience that given health effect nore than once in a
year). Wiile the estimtes of nunbers of people and
i nci dences of effects are subject to uncertainties and

shoul d not be viewed as denonstrated health inpacts, EPA

support docunents (Johnson et al., 1996a,b; Ri chnond, 1997).
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beli eves they do represent reasonable estimtes of the
likely extent of these effects on public health given the
avai |l abl e i nformati on.

This risk assessnent builds upon earlier O risk
assessnent approaches devel oped during the previous O NAAQS
review. The risk nodels produce estimates of risk by taking
into account: (1) exposure-response or concentration-
response rel ationshi ps used to characterize various
respiratory effects of O, exposure; (2) distributions of
popul ati on exposures upon attai nment of alternative
standards resulting fromthe exposure anal yses descri bed
above; and (3) distributions of 1-hour and 8-hour daily
maxi mum O; concentrations upon attai nment of alternative
st andards, devel oped as part of the exposure anal yses. The
assessnent addresses a nunber of adverse |ung function and
respiratory synptomeffects as well as increased hospital
adm ssi ons, as discussed bel ow.

(i) Adverse lung function and respiratory synptom
effects. Risk estinmates have been devel oped for several of
the respiratory effects observed in controlled human
exposure studies to be associated with O exposure for which
sufficient quantitative dose-response information was
avai |l able. These effects include |ung function decrenents

(measured as changes in FEV,;) and pain on deep inspiration
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(PDl).3 More specifically, these effects, or health
endpoints, are defined not only in terns of physiol ogical
responses, but also the anobunt of change in that response
judged to be of nedical significance (as discussed in
section Il1.A 3 above). For decrenents in FEV, responses,
risk estinmates are provided for the | ower end, mdpoint, and
upper end of the range of response considered to be an
adverse health effect (i.e., > 10, 15, or 20 percent FEV,
decrenents), while for PDI responses, risk estimtes are
provi ded for noderate and severe responses. Although sonme
i ndi vi dual s may experience a conbi nati on of responses, risk
estimates could only be provided for each individual health
endpoi nt rather than various conbi nations of functional and
synptomati c responses.

The exposure-response rel ationships used to
characterize these functional and synptonatic effects were
based on the controll ed human exposure studi es, and were
applied to "outdoor children,” "outdoor workers,"” and the

general popul ation.3® These exposure-response rel ationships

3 Each of the effects is associated with a particul ar
averaging tinme and, for nost of the acute (1- to 8-hour)
responses, effects also are estimted separately for
specific ventilation ranges [nmeasured as equi val ent
ventilation rate (EVR)] that correspond to the EVR ranges
observed in the studies used to derive exposure-response
rel ati onshi ps.

% While these studies only included adults aged 18- 35,
findings fromother clinical studies and sunmer canp field
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were conbined with the results of the exposure anal yses,

whi ch provided distributions of popul ati on exposures
estimated to occur upon attainment of alternative standards,
internms of both the nunber of individuals in the general
popul ati on, outdoor workers, and outdoor children exposed
and the nunber of occurrences of exposure.

Follow ng fromthe results of the exposure anal yses
show ng outdoor children to be the popul ati on group
experiencing the greatest exposures, this popul ati on group
al so has the highest estimated risk in ternms of the percent
of the popul ation, and the nunbers of children, likely to
experience the health effects included in the assessnent.
As expected, the risk estimtes exhibit the sane general
patterns in conparing alternative standards as was observed
in the results of the exposure anal yses. Estimated risk
varied significantly across the urban areas examned, with
greater variability associated with the 1-hour NAAQS than
with alternative 8-hour standards, and, within any given
urban area, the differences in risk estimated for the
various 1-hour and 8-hour standards anal yzed were

statistically significant.

studies in several |ocations across the U S. and Canada

i ndi cate changes in lung function in healthy children
simlar to those observed in healthy adults exposed to O
under controlled | aboratory conditions.
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In | ooking nore specifically at a conpari son between 8-
hour standards at the 0.09 ppm and 0.08 ppm | evel s,
aggregate estimates of the nunber of outdoor children in the
nine areas likely to experience noderate (> 15 percent) and
| arge (>20 percent) FEV, decreases and noderate or severe
PDI are sunmarized in the 1997 final rule.?® For exanple,
for |l arge FEV, decreases (>20 percent), approximately 2
percent of outdoor children (58,000 children) would likely
experience this effect one or nore tines per year (100, 000
occurrences) at the 0.08 ppm standard |evel, increasing to
approxi mately 3 percent of outdoor children (97,000 children
and 220, 000 occurrences) at the 0.09 ppm standard | evel.
Based on this assessnent, a standard set at 0.09 ppm would
al l ow approximately 40 — 65 percent nore outdoor children to
experience these functional and synptomatic effects than
woul d a 0.08 ppm standard, and approximately 70 — 120
percent nore occurrences of such effects in outdoor children
per year.

In considering these observations, the Adm nistrator
and CASAC have recogni zed that there are many uncertainties
i nherent in such assessnents, not all of which can be

guantified. Sonme of the nost inportant caveats and

37 Based on the suppl enental anal yses that used the
t hi rd- hi ghest concentration-based form of the standards
(Ri chnond, 1997).
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limtations in this assessnment include: (1) the
uncertainties and limtations associated with the exposure
anal yses di scussed above; (2) the extrapol ation of exposure-
response functions, consistent with CASAC s recommendati on,
that projects some biol ogical responses bel ow the | owest -
observed-effects levels to an estimated background | evel of
0.04 ppm and (3) the inability to account for sonme factors
whi ch are known to affect the exposure-response
relationships (e.g., assigning children the sane synptomatic
response rates as observed for adults and not adjusting
response rates to reflect the increase and attenuation of
responses that have been observed in studies of |ung
function and synptons upon repeated exposures). 38

(1i1) Excess respiratory-related hospital adm ssions.
A separate risk assessnent was done for increased
respiratory-rel ated hospital adm ssions as reported in
several epidem ologic studies.®* The assessnent | ooked only

at one urban area, New York City, for which adequate air

%8 A nore conpl ete discussion of assunptions and
uncertainties is presented in the Staff Paper and the
techni cal support docunents (Whitfield et al., 1996;
Ri chnond, 1997).

% Several studies, mainly conducted in the
northeastern U S. and sout heastern Canada have reported
excess daily respiratory-rel ated hospital adm ssions
associated with elevated O, | evel s within the general
popul ation and, nore specifically, for individuals with
ast hna.

51



quality information was avail able to assess popul ation ri sk.
I ncreased respiratory-rel ated hospital adm ssions for

i ndividuals with asthma were nodel ed using a probabilistic
concentration-response function based on the results of an
epi dem ol ogic study in New York City (Thurston et al., 1992)
and estimated distributions of daily maxi mum 1- hour average
O, concentrations upon attainnent of alternative standards
at various nonitors in New York Cty (devel oped as part of

t he exposure anal ysis di scussed above).“* The resulting
risk estimates are for excess respiratory-related hospital
adm ssions (i.e., those attributable to O, concentrati ons
above an estimated background O, | evel of 0.04 ppm for

ast hmati c individuals over an O, season.

Simlar to the risk assessnent di scussed above for |ung
function and respiratory synptomeffects, reductions in
hospi tal adm ssions for respiratory causes for asthmatic
i ndi vidual s and the general population are estimted to
occur with each change in the level of alternative 8-hour
standards from0.09 ppmto 0.07 ppm In |ooking nore
specifically at a conparison between 8-hour standards at
0.09 ppmand 0.08 ppm|levels, a standard set at 0.09 ppmis

estimated to all ow approxi mately 40 nore excess hospital

40 The nodel is described in nore detail in Witfield
et al. (1996) and results fromthe suppl enental analysis are
presented in R chnond (1997).
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adm ssions of asthmatics within an O, season in New York
City for respiratory causes as conpared to a 0.08 ppm
standard, which represents approximately a 40 percent
increase in excess O-related adm ssions, but only
approximately a 0.3 percent increase in total adm ssions of
asthmatics. The EPA believes that while these nunbers of
hospi tal adm ssions are relatively small froma public
heal th perspective, they are indicative of a pyramd of nuch
| arger nunbers of related O;-induced effects, including
respiratory-rel ated hospital adm ssions anong the general
popul ati on, energency and outpatient departnent visits,
doctors visits, and asthma attacks and rel ated increased use
of medication that are inportant public health
consi derati ons.

I n taking these observations into account, the
Adm ni strator recogni zes the uncertainties and limtations
associated wth this assessnent. These include: (1) the
inability at this tinme to quantitatively extrapolate the
risk estimates for New York City to other urban areas; (2)
uncertainty associated with the underlying epidem ol ogi c
study from which the concentration-response relationship
used in the analysis was drawn; and (3) uncertainties

associated with the air quality adjustnent procedure used to
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sinmul ate attai nment of alternative standards for the New
York City area.*
B. Potential Indirect Beneficial Health Effects Associ ated
wth Gound-1evel G

This section is drawn frominformation in the record of
the 1997 reviewwith regard to the effect of ground-level O
on the attenuation of UV-B radiation and potenti al
associ ated health benefits. Al relevant record information
was revi ewed, including EPA docunents, published articles,
oral testinony at public neetings, and witten conments
submtted during the rul emaking. This section sunmarizes
information on the health effects associated with UV-B
radi ati on exposure and the rel ati onshi p between ground-| evel
O, and UV-B radi ation, and eval uates estimates of UV-B
radi ati on risks that have been attributed to reductions in
ground-level O, projected to result fromattai nment of the
1997 O, NAAQS.

1. Heal th Effects Associated with UV-B Radi ati on
Exposure

It has | ong been recogni zed that exposure to sunlight

has a positive effect on health. Sunlight is essential to

41 A nore conpl ete discussion of these uncertainties
and limtations is presented in the Staff Paper and
techni cal support docunents (Whitfield et al., 1996;

Ri chnond, 1997).
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t he human body because of its biosynthetic action. Mre
specifically, UV radiation induces the conversion of
ergosterol and other vitam n precursors present in norm
skin to vitamn D, an essential factor for normal cal cium
deposition in growi ng bones.* Sunlight is also an
i nportant controlling agent of recurrent daily physi ol ogical
alterations known as circadian rhythnms. Lighting cycles
have been shown to be inportant in regulating several types
of endocrine function. However, it is also recognized that
excessi ve exposure to solar radiation can result in adverse
health effects, which are particularly associated with UV-B
radi ati on.

The foll ow ng summary of information on the adverse
human health effects associated with exposure to UV-B
radi ati on focuses on the three ngjor organ systens whose
ti ssues are conmmonly exposed to solar radiation: the skin,
eyes, and inmune system“ It is these three systens that
are potentially subject to damage fromincreased UV-B

radi ation as a result of the absorption of solar energy by

42 Evidence of this effect is found in Galindo et al.
(1995), who reported on the increased risk of rickets
associ ated with decreased incident UV-B radiation due to air
pol | uti on.

48 The reference docunent available in the record for
the information in this section is the EPA docunent
“Assessing the Risk of Trace Gasses that Can Mdify the
Stratosphere” (U. S. EPA, 1987).
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nol ecul es present in the cells and tissues of these organs.
The biologically effective dose of radiation that actually
reaches target nol ecul es generally depends on the duration
of exposure at particular locations, tinme of day, tine of
year, behavior (i.e., “sun avoidance,” which is an
i ntentional decrease in exposure, for exanple, by using
cl ot hing, sunscreens, and sungl asses to shield from sol ar
radi ati on; and “sun seeking,” which is an intentional
i ncrease in exposure to solar radiation, for exanple, by
sunbat hing), and, for the skin, characteristics that include
pi gnentation and tenporal variations (e.g., changes in the
pi gnent ati on due to tanning).

a. Ef fects on the Skin

The nost common form of solar danmage to the skin is
sunburn. Susceptibility to sunburn and the ability to tan
are the basis for a classification system of six skin
phenotypes. The nost sensitive individuals (skin type I)
are very light-skinned, wwth red or blonde hair and bl ue or
green eyes (U. S. EPA, 1987, ES-33). The nost resistant
i ndi viduals (skin type VI) are darkly pignmented even w thout
exposure to solar radiation. Susceptibility to sunburn may
be a risk factor for skin cancer.

Among | i ght-ski nned popul ati ons, skin cancer is anong

t he nost common kinds of cancer. The three types of skin
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cancer that have been associated with exposure to sol ar
radi ati on include two common types of nonnel anoma skin
cancers, squanous cell carcinoma (SCC) and basal cel
carci noma (BCC), and nel anoma, a far |ess common form of
cancer. Various types of evidence support the conclusion
that increases in solar radiation in general, and UV-B
radiation in particular, increase skin cancer norbidity and
nortality. Epidemological studies are the primary source
of information providing evidence of associations between
UV-B radi ation and the occurrence of skin cancer in humans.
In addition, experinental studies on animals, and animl and
bacterial cells, have hel ped define the action spectra for
particul ar bi ol ogi cal endpoints, which describe how
effective radiation of specific wavelengths is in causing a
bi ol ogi cal effect, and al so the possi bl e nmechani sns by which
damage can occur

(i) Nonnel anoma skin cancer (NVSC). Based on surveys,
particularly in the U S. and Australia, prolonged exposure
to the sun is considered to be the dom nant risk factor for
NVBC (U.S. EPA, 1987, ES-33). It has been observed that
NMSC tends to develop on sites that are nost frequently
exposed to the sun (e.g., head, face, and neck). Qutdoor
wor kers, who are subject to greater exposure to sol ar

radi ati on, tend to have higher incidence rates of NVSC. A
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| atitudinal gradient exists for the flux of UV-B radiation
(i.e., the amount of radiation transmtted through the

at nosphere), wth fluxes generally higher in | ower

latitudes. A simlar latitudinal gradient is generally seen
in incidence rates of NMSC. Skin pignentation provides a
protective barrier that reduces the risk of devel opi ng NMSC,
such that |ight-skinned individuals, who are nore
susceptible to sunburn and have blue or green eyes, are nore
likely to devel op NMSC. The risk of NVMSC is highest anong
individuals with a genetic predisposition to abnormal skin
pi gnentation (e.g., people with xeroderma pignentosum.

Both types of NVMSC result fromthe malignant
transformati on of keratinocytes, the major structural cells
of the skin. Cunulative |ong-termexposure to UV radiation
is the exposure of concern for both types of NVSC. More
specifically, the increnental increase in cumulative
lifetime exposure to U/-B radiation is the netric used to
estimate the risk of increased incidence of NMSC (U. S. EPA
1987, ES-3). Epidem ol ogical evidence, however, also
i ndi cates that exposure to solar radiation may play
different roles in the etiology of SCC and BCC. 1In
particular, SCCis nore likely to develop on sites receiving
t he hi ghest cunul ative UV radi ati on doses (e.g., nose), and
the devel opnent of SCCis nore strongly associated with
cunul ative exposure to UV radiation. Relative to SCC, BCC
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is nore likely to develop on sites that are not normally
exposed to the sun, such as the trunk. For a given

cunul ative | evel of exposure to solar radiation, the risk of
devel oping SCC may be greater than the risk of devel oping
BCC.

Results from experinmental studi es suggest that UV-B
radi ati on may be the nost inportant conponent of sol ar
radi ati on that causes variations in the incidence of NMSC,
WV radi ati on has been denonstrated to produce nonnel anoma
skin tunors in animals, and UV-B wavel engt hs have been shown
to be the nost effective part of the UV spectrumin
produci ng these tunors. Mechanisns by which this damage can
occur have been denonstrated in | aboratory animals. UV-B
radi ati on has been shown to cause a variety of DNA | esions,
to induce neoplastic transformation in cells, and to be a
mut agen in both animal and bacterial cells.

Dose-response rel ationships for NVSC are generally
estimated in terns of a biological anplification factor
(BAF), which is defined as the percent change in tunor
i ncidence that results froma 1 percent change in UV-B
radiation. Wiile there is considerable uncertainty in such
estimates, results from several studies have produced an
overall BAF range that is 1.8 to 2.85 for all nonnel anoma
skin tunmors (U. S. EPA, 1987, ES-34). The BAF estimates are
general ly higher for males than femal es and for SCC than

59



BCC, and generally increase with decreasing |atitude. Key
uncertainties in these estinmates include, for exanple,
uncertainties in the actual doses of UV-B radiation received
and in the underlying baseline incidence rates in
popul ations. Additional uncertainty is introduced in
estimating the change in nortality from NVSC associated with
changes in UV-B radiation, reflecting in part discrepancies
of reporting between death certificates and hospital
di agnoses. Based on published estimtes, rates of
met astasi s anong SCCs and BCCs varied by one to two orders
of magnitude, with rates estimated to be approximtely 2 to
20 percent for SCC and 0.0028 to 0.55 percent for BCC. The
overall fatality rate for NVSC has been estimated to be
approximately 1 to 2 percent, with three-fourths to four-
fifths of the deaths attributable to SCC (U. S. EPA, 1987,
ES- 34) . 4

(i) Melanoma. Melanoma is a serious, life-
t hreateni ng skin cancer that is far rarer and generally nuch
nore aggressive than NVSC. Ml anoma is a nmalignant cancer
of the nel anocytes, the pignment producing cells in the skin.

Wi | e the devel opnent of nelanoma is associated with

4 More recent estimates of nortality rates from NVSC
may be found on the American Cancer Society's Wb site
http://ww. cancer.org, under cancer type "Skin,

Nonnel anoma, " then under "Nonnel anoma Skin Cancer -
Overvi ew. "
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cunul ative lifetine exposure to W radiation, there are
several histological fornms of nelanoma that vary in their

rel ati onships to exposure to solar and UV-B radi ation, sites
on the body, skin pignmentation, and possibly in precursor

| esions. Assessnent of incidence by type is not consistent
anong registries, thus conplicating attenpts to evaluate the
rel ati onshi p between nel anoma and sol ar radiation (U S. EPA,
1987, ES-36).

The rel ationshi p between exposure to UV-B radi ati on and
mel anoma is not as clear as the relationship between
exposure to UV-B radiation and NVSC. The EPA (1987) noted
[imtations in the evidence linking solar radiation to
mel anoma. For exanple, no aninmal nodels were identified in
whi ch exposure to UV-B radiation experinentally induces
mel anoma, and no in vitro nodels for malignant
transformati on of nel anocytes. Despite these limtations,
EPA (1987) recognizes that a large array of evidence does
support the conclusion that solar radiation is one of the
causes of nelanoma. Melanin, the principal pignent in the
skin, effectively absorbs UV radi ation, such that darker
skin provides nore protection from UV radi ation. Light-
ski nned races, whose skin contains |ess protective nel anin,
have hi gher incidence and nortality rates from nel anona t han

do dark-skinned races. Lighter nenbers of |ight-skinned
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races, including those who are unable to tan or who tan
poorly, have a higher incidence of nelanoma than do darker
menbers of light-skinned races. 1In addition, as was the
case in NVMSC, the risk of nelanoma is highest anong
individuals with a genetic predisposition to abnormal skin
pi gnentation (e.g., people with xeroderma pignentosum.

Sun exposure seens to induce freckling, which is an
inmportant risk factor for nelanoma, and sun exposure | eading
to sunburn apparently induces nel anocytic noles, which are
also a risk factor for nelanoma. Additional evidence
suggests that nelanoma ri sk nmay be associated with chil dhood
sunburn. However, other evidence suggests that chil dhood
sunburn may be a surrogate for an individual’s pignmentation
characteristics or be related to nol e devel opnent, rather
than being a separate risk factor (U S. EPA, 1987, ES-37).

Most studies that have used latitude as a surrogate for
sunlight or UV-B exposure have found an increase in nel anoma
i ncidence or nortality correlated with proximty to the
equator. O her evidence, however, creates uncertainty about
the rel ati onship between sol ar radiation and nel anoma. Sone
ecol ogi ¢ epi dem ol ogy studies, conducted primarily in Europe
or in countries close to the equator, have failed to find a
| atitudi nal gradient for nelanoma. In addition, outdoor
wor kers generally have | ower incidence and nortality rates
from nel anona t han i ndoor workers, which appears to be

62



i nconpatible with the hypothesis that the cunul ati ve dose
from exposure to solar radiation causes nelanoma. Unlike
SCC and BCC, nost nel anoma occurs on sites of the body that
are not habitually exposed to sunlight. This evidence
suggests that exposure to solar radiation, or UV-B, is not
solely responsible for variations in the incidence and
nortality frommel anoma (U.S. EPA 1987, ES-37).

Consi dering the avail abl e evi dence, EPA (1987)
concluded that UV-B radiation is a |likely conponent of solar
radi ati on that causes nel anoma, either through the
initiation of tunors or through suppression of the inmune
system The EPA (1987) al so recogni zed that significant
uncertainties exist in characterizing associ ati ons between
sol ar radiation and nmel anoma, including the appropriate
action spectrumto be used in estimating doses, the best
functional formfor a dose-response rel ationship, and the
best way to characterize dose (e.g., peak value, cumulative
sunmmer exposure).

b. Ef fects on the Eyes

Evi dence suggests that adverse effects on the eye are
associated wth exposure to UV-B radiation. Effects likely
i nclude increases in cataract incidence or severity and
i ncreased incidence of retinal disorders and retinal

degeneration. Cataracts are characterized by the gradual
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| oss of transparency of the lens due to the accumul ati on of
oxi di zed |l ens proteins. Many possible nmechani sns exist for
the formation of cataracts, and UV-B radiation may play an
inportant role in sonme nmechani sns. Epi dem ol ogi cal and

| aboratory evidence indicates that the exposure of concern
in the devel opnent of cataracts is the cunmulative lifetine
exposure to UV-B radi ation.

Al t hough the cornea and aqueous hunor of the human eye
screen out significant anmounts of ultraviolet-A (UV-A) and
UV-B radi ation, nearly 50 percent of radiation at 320 nmis
transmtted to the lens. Transmttance declines
substantially below 320 nm so that |less than 1 percent is
transmtted bel ow approximately 290 to 300 nm However,
results of |aboratory experinents on aninals indicate that
short-wavel ength UV-B (i.e., below 290 nn) is perhaps 250
tinmes nore effective than | ong-wavel ength UV-B (i.e., 320
nm in inducing cataracts. Thus, while epidem ol ogi cal
studies indicate that the preval ence of human cataracts
varies with latitude and UV radiation in general (U S. EPA,
1987, ES-40), significant uncertainty exists about the
action spectrumto be used in any estimation of dose
associated with variations in solar radiation.

C. Ef fects on the I mmune System
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I nformation on the effects of UV-B radiation on the
i mmune system cones primarily from | aboratory ani nal
studies. Hi gh doses of UV radiation cause a depression in
system ¢ hypersensitivity reactions, resulting in an
inability of the animal to respond to an antigen presented
to the animal through unirradi ated skin, whereas relatively
| ower doses cause a depression in |ocal contact
hypersensitivity, resulting in an inability to respond to an
antigen presented through Uv-irradi ated skin. Both of these
I mmunosuppressi ve effects of UV radi ati on have been found to
reside alnost entirely in the UV-B portion of the solar
spectrum (U. S. EPA, 1987, ES-39).

| nformati on about the effects of UV radiation on the
human i mune system however, is nmuch nore |limted.
Prelimnary studies indicate the UV radiation may prevent an
effective i ”Mmune response to mcro-organisns that infect via
the skin. Because UV-B can produce system c inmunol ogic
change, the possibility exists that changes in UV-B
radi ati on exposure could result in effects on di seases whose
control requires systemc rather than local imunity.
Wthout nore conplete information from | aboratory or
epi dem ol ogi cal studies, the nature of an exposure of
concern cannot be estimated. | munol ogi ¢ studi es have not

assessed the effects of long-term |ow dose UV-B
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irradiation, such that the magnitude of risk fromthis type
of exposure cannot be assessed (U. S. EPA 1987, ES-40).

2. Rel ati onshi p Between G ound-level O and UV-B
Radi ati on Exposure

a. Rel evant At nospheric Factors

The rel ationshi ps between ground-1evel O, and W
radi ati on occur in the context of a nuch |arger dynam c of
the earth’ s atnospheric systens. The sun is, of course,
overwhel m ngly the main source of a wi de band of
el ectromagnetic radiation, including the ultraviolet. The
total atnosphere bl ocks a significant portion of the range
of this incom ng solar radiation before it reaches ground
| evel, including much of the nore energetic wavel engths that
are shorter than visible light. The UV spectrum (100-400
nm is conprised of UV-C (100-280 nm, UV-B (280-320 nm,
and UWV-A (320-400 nm. The nbst energetic conponent, UV-C,
is conpletely bl ocked or absorbed by oxygen (O) and O, in
the atnosphere. The mddle range, UV-B, is efficiently but
not conpletely absorbed by total colum O,. Utraviolet-A
radi ati on (320-400 nm in wavel engt hs above 350 nmis not

absorbed by O, or O, nor is visible light (400 - 900 nm“*

4 The shorter (blue) wavel engths of visible light are,
however, scattered by atnospheric gases, which is
responsi ble for the “blue” sky characteristic of days with
| ow pollution and | ess than full cloud cover.
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(U.S. EPA 1987, ES 35). The absorption of UV-B by O,
varies across the spectrum being nuch stronger for

wavel engt hs of 300 nm and bel ow than for the upper region
near 320 nm (Cupitt, 1994). Because the anmount of

at nospheric O, traversed by sunlight varies with the sun
angl e, atnospheric absorption is nore conplete in wnter
mont hs and both early and late in the day, as conpared to
t he absorption around m d-day near the sunmertine sol ar
zenith. Therefore, a decrease in total colum O, from
naturally occurring conditions is of greater concern during
times of higher sun angles, and for the nore energetic
portion of the UV-B range.

The underlyi ng annual and diurnal patterns of UV-B
penetration to the ground | ayer are driven primarily by
three factors: 1) the change in apparent sun angle with the
surface that occurs as the earth travels around the sun; 2)
the diurnal change in apparent sun angle caused by the
earth’s rotation; and 3) the solar/nmeteorologically driven
annual change in the anount of O, in the stratosphere.
Stratospheric O, over U. S. l|latitudes shows a characteristic
peak in the spring nonths, falling steadily thereafter
t hrough summer and fall (Fishman et al., 1990; Frederic et
al ., 1993). The conbination of the annual sun cycle and the
stratospheric O, cycle neans that peak UV-B radiation
reaching the troposphere tends to occur in late June to
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early July, and falls steadily thereafter (Frederick et al.
1993). The annual peak in ground-|evel O, concentrations,
whi ch extends in nost areas from May t hrough Septenber,
generally overlaps the UV-B radi ation peak (e.g., U 'S. EPA
1996a, Figure 4-23).

As noted in the EPA's SunW se Program comruni cati ons,
UV-B radi ati on exposure is of nost concern between the hours
of 10 am and 4 pm peaking around m d-day. G ound-Ilevel G
patterns vary, but in urban areas, sumertinme peaks tend to
occur between noon and 4 pm (U. S. EPA 1996a, Section 4.4).
Thi s obviously overlaps with peak incom ng UV-B radi ation.
The pattern of vertical mxing in the atnosphere is such
t hat norni ng ground-1evel neasurenents probably do not
accurately reflect “m xing-layer” concentrations (U S. EPA,
1996a, p. 3-44).4

The rel ati onship between ground-|evel O, and sol ar
radi ation, including UV-B radiation, is conplex and nedi ated
by a nunber of atnospheric factors. It is not limted to
the sinple absorption of energy. At a fundanental |evel,
the variation in apparent solar radiation is a primry cause
of neteorological fluctuations that strongly influence the

buil d-up and transport of anthropogenic air pollution.

46 The m xing layer (relevant to the vertical
“thi ckness” of ground-level O) devel ops and grows in height
t hrough the day.
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Further, as discussed in Chapter 3 of the Criteria Docunent,
UV-B radi ation that penetrates the stratosphere to the
m xi ng | ayer plays a key role in the processes leading to
the formati on of photochem cal snobg, including the formation
of ground-level O,. In fact, increased penetration of UV-B
radi ation to the troposphere due to stratospheric G
depl etion would lIikely increase ground-|level concentrations
of O, in nost urban and many rural areas of the U S (U S
EPA, 1996a, p. 3-5). The chain of indirect events triggered
by i ncreased penetration of UV-B radiation can result in
both increases and decreases in aerosol and acid rain
formation (U. S. EPA, 1996a; pp. 3-38 to 39), with attendant
further feedbacks through heterogeneous chem stry and
aerosol scattering of UV-B radiation. Al of these conplex
processes coul d, under varying conditions, increase or
decrease the anount of UV-B radiation that actually reaches
ground |l evel relative to an unperturbed case. The reactions
can further affect the concentrations of radiatively
i nportant substances such as net hane, ozone, and particles,
and could affect local, regional, and global climate.
Setting aside the direction and magni tude of these
conplex indirect effects of UV-B radiation penetration on
ground-l evel air pollution, and assum ng appropriate sun
angl es and cl oud density, the marginal effect of ground-
| evel O, on the absorption of UV-B radi ation by the earth’s
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at nosphere can be consi dered separately. Because of
i ncreased scattering of incident UV-B radiation by the
denser |ayer air nolecules, droplets, and particles nearer
the surface, tropospheric O, can absorb sonewhat nore UV-B
radi ati on than an equal anmobunt of O, in the stratosphere
(Bruhl and Creutzen, 1989). The extent to which this
increase in unit effect occurs depends on the relative
concentrations and character of aerosols in the troposphere
as conpared to the stratosphere.

A further consideration is the relative effectiveness
of ground-level O, in absorbing those spectra of UV-B
radi ati on wavel engths nost |likely to cause health effects.
The “effective dose” of UV-B radi ation can be expressed as a
function of two factors, the intensity of radiation (by
wavel ength) reaching the earth’s surface and the action
spectrum The wavel engt h-dependent effect of O on reducing
the intensity of radiation in the UV-B range is summari zed
above. The action spectrum describes how effective
radi ation at particular wavel engths is at causing a
particul ar biological effect or a response in an
instrunment. Action spectra allow the estimation of the
potential effects of sinmultaneously changing radiation at
di fferent wavel engths by different anounts, as happens with
changing O, l evels. Laboratory and field studi es have been
used to estimte and adopt action spectra conventions for
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vari ous biol ogi cal endpoints (e.g., Madronich, 1992). As
not ed above, uncertainty exists about the action spectra as
well as how to specify appropriate dose netrics for
particul ar health endpoints. Even estimates of the range of
wavel engt hs considered to be generally biologically active
vary within the UV-B radi ati on spectrum These different
action spectra have different sensitivities to changes in
total colum O, which are formalized as nunerical radiation
anplification factors (RAF).% |In general, a 1 percent
change in total colum O, will produce greater than a 1
percent change (e.g., 1.1 to 1.8 percent) in effective

radi ati on dose for particular effects.

Nevert hel ess, as noted above, typical sumrertinme
ground-level O, pollution in the eastern U S. is less than 1
percent of total colum O,. Even considering the relative
ef fectiveness of ground-level O, in reducing UV-B radiation
and the anplification of effective dose, such pollution
could add a few percent at nost to naturally occurring
biologically effective UV-B radi ati on shielding.* Viewd

fromone perspective and holding all other factors constant,

47 The RAF is defined as the percent increase in
ef fective dose divided by the percent decrease in total
col um ozone (Madronich, 1992).

4 For reasons di scussed bel ow, any such shi el ding
woul d vary widely fromday to day, even in the sumer O,
season.
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the assuned typical O, pollution |evel is providing sone
“i nmprovenent” or increnmental UV-B radiation shieldi ng above
the natural conditions that would otherw se exist in the
m xing layer. It should also be noted that, if typical
sumertinme O, levels were assuned to approxi mate the
estimated continental background of about 40 ppb for
dayl i ght hours (U S. EPA, 1996b, p.20-21), this too would
represent an “inprovenent” over the natural conditions that
woul d exist in the mxing |ayer without the influence of
international transport of O, %

The extent to which changes in ground-level O
concentrations would translate into changes in UV-B
radi ation-rel ated health effects in various |ocations
cannot, however, be adequately viewed by reference to
uni form assunptions applicable for specific sun angl e,
| atitude, tinme of day, cloud cover, and the presence of

other pollutants.®® In the real world, all of these factors

4 This estimated continental background is due in part
to natural sources of emssions in North America and in part
to the long-range transport of em ssions from both
ant hr opogeni ¢ and natural sources outside of North Anerica.

%0 Adding to the conplexity of understanding this
relationship are the results of high-dose ani mal toxicol ogy
studi es that suggest nore research is needed into the direct
effects of ground-level O on the skin. Tests by Thiele et
al . (1997) suggest that long-termexposure to O can deplete
vitamin E in the skin, and this could nmake the skin nore
susceptible to the effects of UV-B radiation (U S. EPA,
1997). Therefore, reducing | ong-term ground-I|evel O,
exposure mght serve to reduce skin problens. Even a
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vary with | ocation, season, neteorology, and tine of day.
Mor eover, the conpl ex causal relationshi ps noted above anbng
all of these factors nean that neither static cal cul ations
hol di ng other factors constant (e.g., Cupitt, 1994) nor
sinple enpirical associations between neasured ground-| evel
O, and UV-B radiation (e.g., Frederick et al., 1993) provide
an adequate basis for assessing the “net” shielding
associated with control strategy driven changes in ground-
| evel pollution in various |ocations over an extended tine
period. Moreover, as for the direct effects of O, the
extent of resultant UV-B radiation-related health effects is
al so heavily dependent on the variation of these physi cal
changes superinposed on the activity patterns and ot her
factors that determ ne popul ati on exposures and
sensitivities to UV-B radiation, and on the extent to which
significant biological responses can be attributed in part
to episodic peak exposures as well as to long-term
cunul ati ve exposures.

Assessing the effective O, ayer shielding is
considerably nore difficult for ground-level O than for
strat ospheric O, because of its far greater spatial and

tenporal variability and the nuch smaller contribution made

relatively small O, effect here could partially or
conpletely offset any small UV-B radiati on nedi ated effect
estimated based on O, - UV-B interactions al one.
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by ground-level O, Sone insights into the relative
variability of these two |ayers are provided in Fishman et
al. (1990), which conpares satellite neasurenents of
stratospheric O, with “residual” tropospheric O, a neasure
that actually excludes the | owest portion of the ground-
layer O; in the mxing |ayer. For the sumer nonths, the

| ong-term spatial variability in the anount of ozone in the
stratosphere across the lower 48 U.S. States is about 7
percent (Figure 8c), while the variability in the
tropospheric “residual” is nearly 4 times greater, at about
25 percent (Figure 9c¢). By conparison, the spatial
variability in ground-|evel O, nmeasurenents across regions
and cities in the US. 1is far greater (U S. EPA 19964,
Chapter 4) reaching 200 percent and hi gher for conparable

| ong-term neasurenents. Wthin an area as small as the Los
Angel es basin al one, for exanple, the nedian ground-I|evel 8-
hour O; values in different |ocations varied by nore than a
factor of 2 (Table 28; Johnson et al., 1996c¢c). The
satellite information al so shows a marked contrast in the
seasonal variations in O, for these two |layers. The
variation in the sumrer/w nter stratospheric O, colum over
the U S is only about 2 to 4 percent, while the variation
i n seasonal “residual” tropospheric O is about 50 to 80
percent (Figures 8a,c;9a,c; Fishman et al., 1990). Again,
the variability is even greater for ground-Ievel
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measurenents (e.g., U S. EPA, 1996a, Figure 4-23; Frederick
et al., 1993)

Al t hough Fishman et al. (1990) do not conpare daily
variations in stratospheric O, above the U S., it is
reasonabl e to conclude that the spatial and annual / seasona
tenporal stability evidenced by this |arge stratospheric
reservoir would result in far nore stable day-to-day and
diurnal patterns as conpared to ground-level O,. The high
variability of daytinme O concentrations for these tenporal
scales is anply docunented in the Criteria Docunent (U. S.
EPA, 1996a, Figure 4-23).

The spatial and tenporal stability of the expansive and
deep stratospheric O, reservoir neans that assessnents of
the effects of long-termdeclines or restoration can
reasonably assune that short-term and | ocal -scale variations
in inmportant factors such as cloud cover, other pollutants,
tenperature, and activity patterns beneath this |layer wll
tend to “even out” over tine, permtting nore confidence in
t he magni tude and direction of such assessnments. In
contrast to the stability of the stratospheric O, | ayer, the
| arge spatial and day-to-day variability outlined above for
ground- | evel O, neans that geographical or tenporal
variations in other factors such as weather, other
pol lutants, and human activity patterns may not “even out”
in particular areas under assessnment. Moreover, it is
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reasonabl e to assune that the variations in ground-|level O
are not independent of the variations in many of these other
factors. Such variability may have a substantial inpact on
the outconme of any assessnment of the relative effects of a
change in ground-level O, strategies or standards. This,
conbined with the many | ocal - and regional -scal e
interactions anong all of these factors, would conplicate
any such ground-|evel O, assessnent.

b. Factors Related to Area-Specific Assessnent

An enuneration of factors that would be inportant in
assessing the potential UV-B radiation-rel ated consequences
of a nore stringent O, NAAQS i n any geographi cal area serves
to illustrate the conplexities discussed above. Anal ogous
to the factors that were inportant in the respiratory
effects exposure and risk assessnents di scussed above
section I1.A 2, these UV-B radiation-related factors
include: the tenporal and spatial patterns of ground-|evel
O, concentrations throughout a geographic area where
reductions are likely to occur, and the variations in O
concentrations wthin a conprehensive set of
“m croenvironnents” relevant to UV-B radi ati on exposures;
the associ ated tenporal and spatial patterns of UV-B
radi ation flux in such mcroenvironnents; the tenporal and

spatial patterns of nmovenent of people throughout the
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m croenvironments within the geographic area; and the
effects of variable behaviors (e.g., the use of sunscreen,
hats, sunglasses) within the range of activities that people
regul arly engage in, on the effective dose of UV-B radiation
t hat reaches target organs such as the skin.

Wi | e anal ogous to the respiratory-related factors,
there are a nunber of inportant differences between these
sets of factors that arise, for exanple: (1) due to the
indirect nature of the relationship between changes in
ground-level O, and UV-B radi ation-related health effects
(in contrast to the direct relationship between ground-| evel
O, and inhalation-related health effects); (2) the long-term
nature of the rel evant exposures that are associated with
UV-B radiation’s chronic health effects (in contrast to the
short-term exposures associated with acute inhal ation
effects); (3) the different types of paraneters that are
rel evant to assessing dernmal exposures (in contrast to those
that are inportant in assessing inhalation exposures); and
(4) the inportance of skin type in characterizing the
sensitive populations (in contrast to characteri zing
sensitive populations in terns of activity levels and
respiratory health status). Further, as was done in EPA s
assessnent of respiratory effects, it is inportant to
characterize the exposure-related factors specifically to
address the relevant at-risk sensitive popul ati on groups.
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As noted in section I1.B. 1, the sensitivity to UV-B

radi ati on effects varies anong U.S. denographi c groups, such
that it could be inportant to incorporate census data on

rel evant characteristics (e.g., age at tinme of exposure,
skin pignentation) that affect an individual’s
susceptibility.

Aspects of each of these factors are discussed briefly
bel ow, and areas where current information or nodeling tools
are insufficient to address these factors at this tine are
not ed.

(1) Estimation of area-specific and m croenvironnent
changes in ground-level O. Inplementation of a nore
stringent O, standard woul d, over tinme, further reduce O,
concentrations across the U S., but would affect various
areas in different ways. Depending on the strategies
adopted, in sone |ocations peak concentrations would be
reduced significantly during the O season, while the | ower

concentrations that occur on far nore nunerous days could

increase. In such areas, the long-term cunul ative effect
could be little net change, or even a small increase in
cunmul ative shielding. In other areas, the entire

distribution of O could be reduced. The assessnent of the
acute respiratory health effects of O, appropriately focused

on the higher portion of this distribution, using a sinple
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rol |l -back approach di scussed above (section Il1.A 2.a) to
simul ate changes in air quality patterns during the G
season based on available air quality nonitoring data. For
assessnent of chronic effects such as those associated with
UV-B radi ation, however, where |long-term cumnul ative
exposures are of central inportance, the md to |ower
portion of the distribution wuld also be inportant. Also
the distribution across the entire year, for which G
monitoring data is not generally available in nmany parts of
the country, could potentially be inportant. The md to

| oner portion of the distribution is much nore strongly

i nfluenced by conpl ex atnospheric chem stry, such that nore
sophi sticated, area-specific nodeling my be needed.

I n addition, although not relevant to assessing direct
respiratory effects, the vertical distribution of G
concentrations up through the m xing | ayer becones i nportant
in assessing the effect of O in shielding UV-B radiation.
The current lack of routine vertical profile nmeasurenents
means that little is known about the relative effect of
ground-l evel control strategies on O in the mxing |ayer.

Wth regard to characterizing changes in O
concentrations within mcroenvironnents relevant to UV-B
radi ati on exposure, it is clear that this set of
m croenvironnments would differ in sonme respects fromthe set
of m croenvironnments that were relevant for respiratory
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effects. For exanple, while indoor mcroenvironnents can
reduce exposure to both anbient O and UV-B radi ati on,
out door m croenvironnments that are relevant for inhalation
exposure do not reflect the characteristics that are
i nportant for UV-B radi ati on exposure. For exanple, while
not relevant to inhalation exposure, mcroenvironnents
shaded by the presence of trees, buildings, and other
structures in many heavily occupi ed areas could be inportant
to characterize because they would tend to have greatly
reduced UV-B radi ati on exposures even when at the sane
ground-l evel O concentration as a sunny m croenvironnment.
(1i) Estimation of tenporal and spatial patterns of UV-
B radiation flux. Relative to the assessnent of respiratory
effects, the assessnent of the effect of O, shielding on Uv-
B radiation-related health effects requires the additional
step of estimating how changes in the tenporal and spati al
patterns of O, concentrations result in changes in the
patterns of UV-B radiation. @G ven a three-dinensiona
pattern of O, levels, a first-order approximation of UV-B
penetration to the Earth’s surface can be readily made. The
factors that influence radiation flux through the
stratosphere are fairly well characterized, and nost
directly related to the nodest changes in stratospheric O,

and | arge variations in sun angle that depend on |atitude,
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tinme of year, and tine of day (U S. EPA, 1987).
Nevert hel ess, beyond these factors, and in addition to
changes in ground-level O, a nunmber of other (second-order)
factors in the boundary |ayer and the rest of the
troposphere can affect the anmount of UV-B radiation reaching
potentially affected popul ati ons. One such factor is cloud
cover, which can reduce UV-B radi ation reaching the earth’s
surface by 50 percent or nore (Cupitt, 1994). Another such
factor is the presence of UV-B radiation scattering and
absor bi ng aerosols. Depending on | ocal circunstances and
the strategy chosen, aerosol-related UV-B radi ati on exposure
m ght increase or decrease as a result of ground-Ilevel O,
reductions (U S. EPA, 1996a, Chapter 3). Both O, and
aerosols can affect local climate as well as UV-B radiation,
and this could affect cloud cover as a further indirect
consequence of a reduction strategy. Wile any such
indirect effects mght be expected to be small for nodest O,
changes, it is not currently possible to predict the
magni tude or the sign of their net effect on UV-B radiation
penetration.

(ti1) Estimation of tenporal and spatial patterns of
movenent of peopl e throughout m croenvironnments. Wile
popul ation densities are high in areas wth the hi ghest

ground-l evel O, concentrations, people may not receive their
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hi ghest exposure to UV-B radiation in such |ocations.
Reductions in O shielding woul d presumably be nost
significant in outdoor recreational areas such as the beach
or rural open areas where many people likely receive a

di sproportionate share of their cunul ative sun exposure.
Local or regional neteorological factors can, however, cause
ground-| evel O, concentrations to be lower in many such
areas, particularly in the western United States. For
exanpl e, O, concentrations in the heavily popul ated Los
Angel es area tend to be | owest at the coast and increase
inland; in this case, snog-related O, would be providing the
| east shielding where the potential for exposure to UV-B
radiation is the highest. The extensive database on human
activity patterns, which was used in the assessnent of
respiratory effects, does not include paraneters that rel ate
to people’ s novenent through the types of outdoor

m croenvironnments that are relevant to the assessnent of UV-
B radi ati on exposure. For exanple, additional data would be
needed to conduct an exposure analysis that could account
for the fraction of UV-B radiati on exposure that is incurred
during outdoor recreational activities in non-shaded

m croenvironments. EPA believes that reliable estimation of
the change in UV-B radi ati on exposure associated with
reduci ng ground-1| evel O, woul d be hindered by not taking
such factors into account.
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(tv) Effects of variable behaviors on effective dose
of UV-B radiation. Another inportant factor to be
considered in assessing the potential UV-B radiation-rel ated
effects of a change in ground-level O, is that human
behavi or affects UV-B radi ati on exposures. Wen people
choose to shield thensel ves from UV-B radi ati on exposure
with clothing and sunscreens, and by timng their outdoor
activities to avoid peak sun conditions, they are affecting
a paraneter that is inportant in assessing UV-B radiation-
rel ated effects. The generally well-known risks associ at ed
Wi th too nmuch sun exposure are such that many people limt
their owmn as well as their children’s exposure through such
measures, regardl ess of the status of the protective
stratospheric O, | ayer or variable anmounts of ground-| evel
O, pollution. Wile some sun exposure is generally
beneficial to health, Iimting excessive sun exposure would
remain inportant for a person’s health even if the
stratospheric O, | ayer were fully restored to its natural

state. 5!

51 Because of the high baseline risk of effects under
natural conditions, as well as the increased risk posed by
stratospheric O, depletion, nedical authorities and
gover nnent al bodi es have devel oped canpai gns to effect such
changes in behavior. The EPA and the National Wat her
Service (NW5) devel oped the UV Index. The Index provides a
forecast of the expected risk of overexposure to the sun and
i ndi cates the degree of caution that should be taken when
wor ki ng, playing, or exercising outdoors. The EPA al so
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Si nce sun-seeking or sun-avoi dance behaviors can tend
to maxi mze or mnimze exposure to UV-B radiation, not
factoring such behavioral data into an area-specific
exposure assessnent woul d hinder reliable estinmation of the
i ncreased exposure associated with reduci ng ground-|evel O.
Changes in behavior in the past, specifically increases in
sun-seeki ng behaviors, are believed to be the primary reason
for the increases in skin cancer incidence and nortality
observed in the U S. by the 1980's (U. S. EPA 1987).
Conversely, future rates of skin cancer could be reduced to
the extent that people choose to change their behavior by
i ncreasi ng sun-avoi dance behavi ors.

Publ i c awareness of the risks associated with
overexposure to UV radi ation seens to be having an effect on
behavior. 1n 1987, EPA noted that behaviors causing
i ncreased UV-B radiation exposure were apparently reaching
an upper limt (U S EPA 1987, ES-35). The effect of
i ncreased awar eness of the health consequences of UV-B
radi ati on exposure on decreasing the nunber of harnfu

exposures is not likely to show up, in terns of reducing the

devel oped the SunWse School Programto be used in
conjunction with the UV Index. This programis designed to
educate the public, especially children and their care

gi vers, about the health risks associated with overexposure
to UV radi ation and encourage sinple and sensi bl e behavi ors
that can reduce the risk of sun-related health probl ens
later inlife (U S. EPA 1995a, b).
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i ncidence and nortality rates of skin cancers, for many
years. Nevertheless, ignoring its effects would tend to
bi as exposure estimates in an area-specific assessnent of
the UV-B radiation-rel ated effects of snpbg reduction
strat egi es.

Based on the discussion of factors above, the
Adm ni strator believes that nore information is needed to
address these factors before reliable area-specific
guantitative assessnent of potential UV-B radiation-rel ated
consequences of a nore stringent O NAAQS woul d be possi bl e.
EPA intends to seek additional information relevant to such
quantitative assessnent. EPA is now requesting conment on
the factors discussed above.

3. Eval uation of UV-B Radi ation-rel ated Ri sk
Esti mtes for G ound-|evel O, Changes

As should be clear fromthe di scussion above, a ful
ri sk assessnment of UV-B radiation-related effects resulting
froma noderate change in ground-level O would be an
extrenely challenging enterprise that appears to be beyond
current data and nodeling capabilities. Nevertheless, three
anal yses (Cupitt, 1994; U S. DCE, 1995; Lutter and Wl z,
1997) have devel oped estimates that attenpt to bound the
potential indirect UV-B radiation related effects associ ated

with replacing the former 1-hour O, NAAQS with an 8-hour O
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standard. All three anal yses essentially reflect a static
conpari son of two separate O, concentrations on a national

basi s, and include, either explicitly or inplicitly,

numer ous assunpti ons needed whil e excluding the inportant

area-specific issues and factors outlined above.

The nost thoroughly docunented cal cul ati ons are those
provided in Cupitt (1994), an EPA white paper devel oped as
an initial scoping analysis of the issues, in preparation
for potential consideration in the Regul atory I npact
Anal ysis (RIA) that woul d acconpany the O NAAQS regul atory
package. The paper discusses many of the inportant factors
and uncertainties outlined above, summarizes key background
information to provide perspective, and includes a
di scussion and table sumrari zing the many sinplifying
assunptions that were needed to permt the devel opnent of
guantitative estimates. Cupitt’s analysis eval uates changes
resulting fromcumnul ati ve exposures under two scenari 0s,

i ncl udi ng one that conpares estimtes of NVSC inci dence
associated wth an assuned reduction of daytine sumrer O of
10 ppb in O that would occur uniformy throughout 30
eastern States and the District of Colunbia and within an
assuned atnospheric m xing |layer that ranged up to 2 kmin
altitude. Assum ng no other relevant factors changed over
the several decade exposure period that would be required,
the resulting increase in NMSC incidence for this extrene
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scenario was estimted eventually to reach “between 0.6% and
1% " Wiile these percentages are small — indeed too snal
to be neasurable (Cupitt, 1994) — if taken at face val ue,
they woul d not necessarily be judged as trivial because of
the | arge baseline of NVSC. For reasons outlined bel ow,
however, even these small percentage estimtes appear to be
substantially overstated and cannot be considered reliable.
The Cupitt paper was never formally published, but it
was subjected to internal agency peer review and conmentary
by experts at EPA's O fice of Research and Devel opnent (ORD)
(Childs, 1994; Altshuller, 1994). Wiile finding the
exposition, including recognition of the difficulties in
such an approach, to be “very acceptable,” the reviewers
not ed substantial uncertainties in basic data and concerns
about the nunerous sinplifying assunptions that called the
nunmerical results into significant question. Exanples of
data uncertainties noted by the reviewers include: 1) the
accuracy of columm O, (in Dobson units) and UV neasurenents
used; 2) the fact, recognized in Cupitt (1994), that the
predi cted UV-B radi ation flux changes are at the “noise”
| evel and could not be reliably detected statistically or
attributed to the change in ground-|evel O, concentration;
3) data on effects of aerosols are limted, yet ignoring
such effects in estimating the O, - UV-B radi ation
relationship was “erroneous;” and 4) data to permt dynam c
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assessnent of the feedback between increased UV radiation
and increased O, is limted to uncertain nodels, and this
potential feedback nmechani smwas ignored in the analysis

(Childs, 1994).

Revi ewers al so questioned a nunber of the sinplifying
assunptions that could have “substantial inpact” on the
resulting risk estimates. Anong these were: 1) the assuned
m xi ng height of 2 km which reviewers considered too high
on average, especially for the eastern United States (By
overstating the thickness of the pollution-related | ayer of
t he atnosphere that is the focus of the control strategies
designed to attain the NAAQS, this factor would bias the
estimates upwards by as nmuch as a factor of 2.); 2) the
assunption that the ozone mxing ratio is the sane at the
earth’s surface as it is at 2 km when the vertical profile
varies through the diurnal cycle (Because vertical m xing
i ncreases through the day, this assunption would be nobst
inportant in the earlier portion of daylight hours.); 3) the
assunption that neither aerosols nor O production cycles
t hensel ves exert either positive or negative feedback on UV-
B penetration (As noted in the previous section, a dynamc
consi deration of these factors could change the direction of
the result in particular areas.); 4) the assunption that
NVBC m ght result from episodi c exposures, when, in fact,
NMSC results from cunul ati ve doses (This assunption affects
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only separate and far smaller estimates Cupitt nade for

epi sodi ¢ changes, essentially invalidating those results.);
5) the assunption that all people would be susceptible based
on assuned exposure factors; and 6) the assunption that
behavi oral patterns, denographic patterns, and

nmet eorol ogi cal factors and other factors related to actual
exposures remain constant over tinme (Childs, 1994;

Al tschul l er, 1994).

These reviewers capsulized their concl usions regarding
the quantitative results of this analysis as foll ows:

In summary, (1) the nunbers resulting fromthese

calculations are quite small, and (2) the Iimtations

of the accuracy and reliability of the input to the
cal cul ati ons produces nunbers that cannot be defended,

whet her large or small. (Childs, 1994).

As noted in the discussion above, this is not sinply a
matter of uncertain and small risk estimates. On bal ance,
several of the problens noted above served to inflate the
overall estimates, and, dependi ng upon |local conditions and
the control strategy assumed, could even call the direction
of the results into question for sone |ocations. Further, a
significant bias, not highlighted in the cited reviews, is
how wel | the assunmed 10 ppb change in daytine O, | evel s

averaged over an entire sumer season (and over half the

US.) reflects what m ght occur in response to the revised
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O, NAAQS. %2 I n fact, this assuned change, as well as the
assunptions regarding its spatial and vertical extent, are
significantly larger than could reasonably be expected based
on the revisions to the O standard pronul gated in 1997.

To provide a fair conparison, it is necessary to
convert the 1-hour standard into its nearest 8-hour
equi valent. As docunented in the Staff Paper (U S. EPA
1996b), the nearest equival ent 8-hour standard would have a
| evel of about 0.09 ppm Superficially, this m ght appear
to support a 10 ppb difference conpared to the 0.08 ppm 8-
hour standard set in 1997, until considering that these
standards are stated in reference to extreme high values in
the distribution (e.g., the average of the 4!"-highest daily
maxi mum concentrations). Cupitt’s analysis assuned that a
“mxing layer” up to 2 km deep over a very | arge
geogr aphi cal region woul d experience a change of 10 ppb in
dayl i ght average O, for an entire O season. This scenario
woul d require a challenging regional strategy that would, on
aver age, reduce each day for the over 150 day O, season by
10 ppb. Yet, the 0.08 ppm 8-hour O, standard would require
that only the fourth-highest day of the ozone season be

reduced by about 10 ppb, as conpared to the previous

52 Cupitt provides no rationale for the selection for
this value where it first appears in a Table, which is
characterized as addressing “questions from OVB.”
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standard. Based on available O trends information,
strategies that reduce peak O, days woul d have far |ess
effect on the far nore nunerous days toward the m ddl e and

| oner-parts of the O season distribution (e.g., U S. EPA
1996a, Figures 4-2, 4-3). |In fact, as reported in the
Response to Comments docunent, based on earlier RIA
projections of long-term O, reductions that m ght occur with
the 0.08 ppm 8-hour O, standard, the magnitude of the
assuned average change appears to be overstated by nore than
a factor of 3 (U S. EPA, 1997). Wen considered with the
excessively high assuned m xing | ayer, the overly |large
geogr aphi cal area requiring reductions (over 30 States), and
the assunption that the entire popul ation would be at the
sanme risk as the nore sensitive subpopulations, it is EPA s
j udgnent, based on the record, that these readily identified
bi ases could well be on the order of a factor of 10. EPA
solicits coment on the assunptions di scussed above.

More subtle are the uncertainties and potential bias
inherent in an essentially static conparison of two
different O, values that are assuned to be uniformover a
very large area. Dynamc, real-world strategi es would
i nvol ve a nunber of alternative |local and regional scale
approaches that vary significantly in tinme and space, with a
variety of possible outcomes with respect to the mddle and
| ower portions of the distribution that is nost relevant to
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estimating | ong-term sumrer averages over a period of
decades into the future. An exanple of such |ocal strategy-
dependent outconmes woul d be control of NQ em ssions across
a netropolitan area, which could reduce O, concentrations at
downwi nd peak nonitors, but also result in |ocalized
increases in | ower concentrations in the center city area
(National Acadeny of Sciences, 1991, Figure 11-2). As noted
in section Il1.B.2 above and in Altshuller (1994), the
interrelated indirect results fromreduced O and UV-B
radi ati on could trigger feedbacks through increased O
aerosol, or cloud cover that could partially or fully offset
the initial O effects on UV-B radiation. Available data
and assessnent tools do not permt a reasonable quantitative
assessnment of these second- and third-order indirect effects
(Al tshul ler, 1994; Childs, 1994).

O her potential problens associated with ignoring area-
specific considerations in an O/ UV-B risk anal ysis
summari zed in the previous section include the assessnment of
| ocal physical factors (e.g. buildings) that reduce UV-B
radi ati on exposure in outdoor mcroenvironnents,
nmet eor ol ogi cal conditions (e.g., sea breeze) or |ocal
em ssions patterns that reduce pollution in high U/v-B
radi ati on exposure m croenvironnents, behavioral adjustnents
to information concerning UV-B radiation risk over tinme, and
| ocal differences in the proportion of sensitive
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popul ations. Even Cupitt’s assunption that 90 percent of
exposure occurs during the sumer O, season enbeds an
assunption about |ong-term personal behavior for which
little enpirical evidence exists.

In summary, the Cupitt (1994) white paper was useful
for its intended purpose as a scoping analysis to identify
the potential issues arising in any attenpt to assess the
potential shielding provided by changes in ground-Ilevel G
It established that any effects of even fairly large |ong-
term O, reductions in ground-level O would be quite small,
but as evidenced in the cooments of the peer review and the
di scussi on above, avail able data and nodeling tools fall far
short of permtting reliable quantitative risk estimates for
consideration in standard setting or benefits assessnents.

The anal ysis of this issue by U S. Departnent of Energy
(DOE) staff (1995) is summarized in a statenent submtted as
a part of public comments at a CASAC neeting. The
exposition is far less conplete than that of Cupitt, and it
is quite difficult to reconcile the range of estimates for
NMSC, the | ower bound of which are | ess than Cupitt, while
t he upper bound estinates are nore than double his. The
anal ysis apparently starts with the sane assunptions
regardi ng a constant change in sumertinme O of 10 ppb
through a 2 km m xi ng layer, but inportant information about
the other assunptions is lacking. |In any event, the paper

93



does not appear to inprove upon the nethodol ogy in the
Cupitt analysis.®® Gven that the U S. DCE statenent nust
share the [imtations outlined above for Cupitt and the fact
that the analytical approach is not well docunmented nor peer
reviewed, no reliance is placed on the quantitative results
presented in the U S. DCE subm ssion.

The work of econom c anal ysts Lutter and Wbl z (1997)
provides a “prelimnary analysis” of UV-B radiation
screening by tropospheric O,. Here, the exposition permts
a nore direct conparison with that of Cupitt, and it appears
that many of the same sinplifying assunptions were used —
either explicitly or inmplicitly. This paper relied upon
Cupitt’s assunption that the NAAQS revision mght bring
about a summertine average of 10 ppb reduction in O in
areas not attaining the standard. As discussed above, based
on the record, EPA believes this substantially overstates
the likely effect of the NAAQS revision. Their assunption
of a constant mxing ratio for the 10 ppb change that would

extend well above the planetary boundary layer, up to 10 km

% In addition to estimates for NMSC, the U. S. DCE
statenents al so provided estimtes for nel anoma skin cancers
and cataracts. As discussed above, the quantitative
rel ati onshi p between cunul ati ve UV-B exposure and the latter
effects are not as well established as for NMSC. G ven the
| ack of docunentation and the additional uncertainties over
those for NMSC, neither the U S. DOCE estimates of such
effects nor the uncritical reliance on themby Lutter and
Wbl z (1997) should be given quantitative credence.
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al so introduces upward bias into their upper-bound risk
estimates. The resultant apparent dose appears to be a
factor of 4 larger than the upper bound used by Cupitt and

U S DCE staff. The other quantitative inputs to the
analysis differed to a nore nodest degree fromthose used by
Cupitt. In the end, the upper bound estimate of NMSC is
nore than double that of Cupitt, due largely to the
unwarrant ed assunption of a 10 km m xi ng hei ght.

Agai n, because the quantitative assessnent shares nost
of the [imtations cited above for Cupitt, and actually adds
substantial bias in a key assunption, EPA has placed no
reliance on the quantitative risk estimtes for NVSC from
Lutter and Wl z (1997) or to the secondary estimtes derived
in the U S DCE analyses. EPA solicits conment on the
assessnents di scussed above.

At the end of the 1997 O, NAAQS review, EPA published
the final RIA containing, anong other requirenents, an
anal ysis addressing all of the quantifiable benefits of the
O, NAAQS. This analysis, which was revi ewed by ot her
Federal agencies and approved for release by the Ofice of
Managenent and Budget (OVB), concluded that the avail able
scientific and technical information would not permt
reliable quantitative estimates of any effect of changing
the O NAAQS on UV-B radi ation-rel ated effects. Based on
the present exam nation of all of the available information
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in the record, the Adm nistrator believes that this remains
a sound concl usi on.
C. Consi deration of Net Adverse Health Effects of G ound-
| evel O

In considering the net adverse health effects of
ground-l evel O, EPA has focused on characterizing and
wei ghi ng the conparative inportance of the potenti al
i ndirect beneficial health effects associated with the
attenuation of UV-B radiation by ground-level O (section
I1.B above) and the direct adverse health effects associ ated
with breathing O, in the anbient air (section IIl.A above).
The sane key factors considered by EPA in its 1997 review of
the O, standard are again considered here in characterizing
the additional information on potential beneficial effects
and in conparatively weighing this information relative to
the direct adverse effects. Beyond quantitative assessnents
of exposure and risk that were central to EPA's 1997 review,
these factors include the nature and severity of the
effects, the types of available evidence, the size and
nature of the sensitive populations at risk, and the kind
and degree of uncertainties in the evidence and assessnents.
In recognition of the conplexity and nul tidi nensional nature

of such a conparison, no attenpt is nmade to characterize al
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the relevant effects or associated risks to public health
with a common netric.

The avail able record information on the potenti al
i ndirect beneficial health effects associated with ground-
|l evel O, includes information fromstudies of health effects
caused by exposure to UV-B radiation and studies that focus
on the consequences of unnaturally high exposures to UV-B
radi ati on due to depletion of the stratospheric O |ayer, as
wel | as anal yses that attenpt to focus specifically on the
consequences of assuned changes in tropospheric O |evels.
The nature and severity of the effects of UV-B radi ation
exposure on the skin, eye, and i nmune system are di scussed
above (section I1.B.1), as is the nature of sensitive
popul ations at risk for these effects. These effects,
especially on the skin and eye, are generally understood to
be associated with long-term cunul ati ve exposure to UV-B
radi ation and to have long | atency periods from cumnul ati ve
exposures, especially those early inlife. People with
[ight skin pignentation make up the primary at-risk
popul ation for effects on the skin, especially for NMSC,
while at-risk populations for other effects are not as well
understood. For NVSC, uncertainties in the evidence
generally relate to uncertainties in the relevant action
spectra and BAFs, as well as in factors related to
characterizing the severity of the different types of NMSC,
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Based on the record information, for the other effects, the
role of U/-B radiation is |less well understood (e.g., as to
rel evant action spectra, BAFs, the nature of exposures of
concern), although cunul ative exposure to UV-B radiation is
t hought to play a causal role. These characterizations are
derived fromthe | arge body of epidem ol ogic and toxi col ogi c
evi dence that served as the basis for the reference docunent
by EPA (1987).

The record includes a quantitative assessnent conduct ed
by EPA (1987, App. E) of the health risks associated with
changes in exposure to UV-B radiation attributable to
changes in the stratospheric O, | ayer. This assessnent
nmodel s the rel ati onship between w de-scal e changes in
gl obal /regional |evels of stratospheric O,, resulting from
em ssions of O depleting substances with | ong-atnospheric
lifetimes, and changes in UV-B radiation flux as a function
of latitude for three broad regions across the United
States.® As discussed above (section Il.B.2), because
changes in the stratospheric O, | ayer are relatively uniform

across broad regions, varying across the U S. primarily with

% Since the EPA's 1987 risk assessnent on
stratospheric ozone depl etion, numerous changes have been
made to the nodel to reflect the commtnents made since 1987
by the United States, under anmendnents to the Mntrea
Protocol, for reductions in production of various ozone
depleting chemcals and to incorporate nore accurately the
| atest scientific information.
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| atitude, information on |ocalized spatial and tenporal
patterns of exposure-related variables (e.g., changes in
ground- | evel O,, neteorological conditions, human activity
patterns) are not relevant in producing credible estimates
of risk associated with changes in stratospheric O,. This
is in sharp contrast to the nature of the information
necessary to produce credible estimtes of risk associated
wi th changes in exposures to UV-B radiation projected to
result fromchanges in ground-level O that woul d be
associated wth attai nment of alternative 8-hour standards
for Q.

An eval uation of the avail abl e anal yses that have
produced estimates of health risks associated with changes
in ground-level O, (section Il.B.3 above) identifies nmajor
[imtations in available information that resulted in the
need for the anal yses to incorporate broad and unsupportabl e
assunptions. These limtations are particularly inportant
with regard to information on spatial and tenporal patterns
of changes in ground-level O, likely to result from various
future em ssion control strategies, relevant neteorol ogical
condi tions and atnospheric chem stry |eading to a cascade of
broader indirect effects, and human denographic and activity
patterns likely to result in exposures of concern. For the
reasons di scussed above, these |imtations are judged to be
of central inportance in any such analysis. Thus, in |ight
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of such limtations, the Adm nistrator agrees with internal
and external reviewers in proposing to conclude that the
avai l abl e scientific and technical information would not
permt credible quantitative estimates of these potenti al
beneficial effects.® Thus, avail able anal yses based on

such limted informati on cannot serve as credible estinmates
of potential beneficial effects associated with the presence
of ground-level O due to man-nmade em ssions of O, form ng
subst ances.

Further, in setting aside the available quantitative
anal yses, EPA notes that our above evaluation of a nunber of
critical factors in the anal yses provides reasons for
believing that the public health inpacts of any potenti al
beneficial effects associated wth ground-level O are
likely very small, albeit unquantifiable at this tine
(section I1.B.2). 1In giving qualitative consideration to
t he avail abl e evidence on potential indirect beneficial
effects of ground-level O, EPA believes it is appropriate
to weigh this information in the context of the body of

evi dence on adverse effects caused by direct inhalation

% This conclusion was al so reached by the Health and
Ecol ogi cal Effects Subconm ttee of the Advisory Council on
Clean Air Conpliance Analysis, a part of EPA s Science
Advi sory Board, in conjunction with their review of “The
Benefits and Costs of the Clean Air Act 1990 to 2010" (EPA,
1999b) .
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exposures to ground-level O, that formed the basis for the
1997 O, primary standard.

As an initial matter, as discussed in the 1997 final
rule, the Adm nistrator focused primarily on quantitative
conparisons of risk, exposure, and air quality in selecting
both the Ievel (62 FR 38867-8) and form (62 FR 38869-72) of
the 1997 O, primary standard. More specifically, she | ooked
at conparisons of both those risks to public health that can
be explicitly quantified in terns of estimted incidences
and the size of the at-risk population (e.g., children)
likely to experience adverse effects, as well as those for
whi ch quantitative risk information is nore limted, but for
whi ch quantitative estimates of the nunber of children
likely to experience exposures of concern could be devel oped
(as discussed in section I1.A 2 above). 1|In considering
t hese conpari sons, she recogni zed that although there were
i nherent uncertainties in these estimtes, the underlying
assessnents took into account extensive data bases on the
spatial and tenporal patterns of air quality and directly
rel evant human activity patterns likely to result in
i nhal ati on exposures of concern. Further, the Adm nistrator
took into account CASAC s advice that the assessnent nethods
were appropriate and state-of-the-art, and that the results

should play a central role in her decision.
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Beyond the quantitative information on direct adverse
effects, with regard to the qualitative evidence suggestive
of potential serious, chronic adverse effects on public
heal th associated with long-terminhal ati on exposures, the
Adm ni strator judged that such information was too uncertain
and not well enough understood at the tinme to serve as the
basis for establishing a nore restrictive 8-hour standard in
terms of either level (62 FR 38868) or form (62 FR 38871).
Thi s concl usion was consistent wth CASAC s advi ce that
further research into potential chronic adverse effects in
humans shoul d be continued, and the results considered in
the next review (62 FR 38871).

I n wei ghing the available information on potenti al
i ndirect beneficial effects of ground-level O, the
Adm ni strator considers this information in the same |ight
as the information on potential direct chronic adverse
effects associated with | ong-terminhal ati on exposures to
ground-level O. In both instances, the potential health
effects are serious and likely to devel op over many years,
wi th inportant periods of exposure likely occurring in
chil dhood. Different popul ation groups are |ikely affected,
however, by these potential adverse and beneficial effects.
Ur ban popul ations and people with inpaired respiratory
systens (e.qg., people with asthnma), who are
di sproportionately fromcertain mnority groups, are nost
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at-risk for the direct inhalation-related effects, whereas
fair-skinned popul ati ons are nost generally, but not
exclusively, at-risk for the indirect beneficial effects
related to exposure to UV-B radiation. Although different
types of uncertainties are inherent in the record
information on these effects, in both cases, the
uncertainties related to ground-level O, are so great as to
precl ude the devel opment of credible estimtes of the size
of the affected population or the probability of the
occurrence of such effects. 1In the case of indirect effects
related to ground-level O, using plausible but

unsubstanti ated assunptions results in the conclusion by EPA
that the potential inpacts on public health are likely very
smal | ; no such concl usi ons have yet been drawn with regard
to the public health inpacts of potential direct chronic
adverse effects related to inhal ati on exposures. After
considering these factors, the Adm nistrator now

provi sionally concludes that, much |like the qualitative

evi dence on direct adverse effects potentially associated
with long-terminhal ati on exposures, the newy considered
avai | abl e evidence on potential indirect beneficial effects
is not well enough understood at this tine to serve as the
basis for establishing a |l ess restrictive 8-hour standard
than was promul gated in 1997. Rather, the Adm nistrator
beli eves that the nost recent evidence and anal yses of
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potential long-term indirect beneficial effects should be
considered in the next review in conjunction with the nost
recent information on long-term direct adverse effects.
D. Proposed Response to Remand on the Primary O NAAQS
After carefully considering the scientific information
available in the record on adverse effects on public health
associated wth direct inhalation exposures to O, in the
anbient air and on the potential for indirect benefits to
public health associated with the presence of ground-|evel
O, and the resultant attenuation of naturally occurring UV-B
radi ati on fromthe sun, taking into account the weight of
t hat evidence in assessing the net adverse health effects of
ground-level O,, and for the reasons di scussed above, the
Adm ni strator proposes to respond to the remand by
reaffirm ng the 8-hour primary O, standard pronulgated in
1997. In proposing to | eave unchanged the 1997 O, standard
at this tinme, the Admnistrator has fully considered the
available information in the record of the 1997 O NAAQS
review on potential beneficial health effects of ground-
| evel O,. Based on such consideration, she has
provisionally determ ned that the information |inking
changes in patterns of ground-level O, concentrations |ikely
to occur as a result of progranms inplenented to attain the

1997 O, NAAQS to changes in rel evant exposures to UV-B
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radi ati on of concern to public health is too uncertain at
this time to warrant any relaxation in the level of public
heal th protection previously determned to be requisite to
protect against the denonstrated direct adverse respiratory
effects of exposure to O, in the anbient air. Further, the
Adm ni strator notes that plausible assunptions about the

i kely changes in patterns of ground-level O
concentrations, while highly uncertain at this tinme, suggest
t hat any associ ated changes in UV-B radi ati on exposures of
concern and resulting health effects would likely be very
small froma public health perspective.

In the past, the Adm nistrator has been confronted with
situations where there has been both quantifiable and
unquantifiabl e evidence, and has noved forward with a NAAQS
decision. The inability to quantify all related effects
does not preclude the Agency from nmaki ng a NAAQS deci si on,
particularly in situations where there is strong
quantifiabl e evidence of significant adverse health effects.
Moreover, in this case, as noted above, EPA believes the
potential beneficial effects are not quantifiable at this
time and likely very small froma public health perspective.
Accordingly, the Adm nistrator believes it is inappropriate
to wait for additional information on such effects prior to

responding to this renmand.
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The 0.08 ppm 8-hour primary standard is net at an
anbient air quality nonitoring site when the 3-year average
of the annual fourth-highest daily maxi num 8- hour average O,
concentration is less than or equal to 0.08 ppm Data
handl i ng conventions are specified in a new appendix | to 40
CFR part 50, as discussed in the 1996 proposal and 1997
final rule.?>®

In proposing to respond to the remand by reaffirm ng
the 1997 primary O, standard at this tinme, the Adm nistrator
recogni zes, however, that relevant information on indirect
potentially beneficial health effects of ground-level O is
now avail abl e that was not part of this rul emaking record.
In addition, she notes that the next periodic review of the
O, NAAQS has now been initiated by EPA's ORD with a call for
information (65 FR 57810; Septenber 26, 2000).5% Thus, to
ensure that the next review of the O criteria and standards
can be based on a conprehensive and current body of rel evant
scientific information, EPA encourages the subm ssion of new

scientific information on the rel ationshi ps between ground-

%6 Subsequent to the 1997 final rule, EPA has
promul gated further revisions to 40 CFR part 50 wth regard
to the applicability of the 1-hour O, standards (65 FR
45182; July 20, 2000). In addition, EPA notes that recent
| egi sl ation addresses the timng of future actions on
nonat t ai nnent designations with regard to the 8-hour O,
standards (Pub. L. No. 106-377, 114 Stat. 1441 (2000)).

"The next review is now tentatively schedul ed for
conpl eti on by m d-2004.
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| evel O, associated attenuation of UV-B radi ation and ot her
indirect effects of the presence of O, in the anbient air,
and effects on public health such as those associated with
changes in rel evant exposures to UV-B radi ation.

In | ooking ahead to the next review, EPA anticipates
that the available information may warrant a fuller
exam nation of relevant public health policy factors in
wei ghi ng the net adverse health effects associated with
ground-level O,. Such factors could include, for exanple,
the extent to which the proxi mate cause of the effects is
natural or man-nmade; the extent to which the effects are in
excess of naturally occurring background | evels; the extent
to which the exposures of concern are affected by human
behavi or patterns; the tine course of exposure-response
rel ati onshi ps; and environnmental justice issues that arise
in any analysis of risk trade-offs involving different
sensitive populations. To help informthis aspect of the
next review, EPA also solicits comments on whether these and
other factors should be considered to be relevant in
wei ghi ng the net adverse health effects of ground-Ilevel O
I11. Rationale for Proposed Response to Remand on the
Secondary O, Standard

This notice also presents the Adm nistrator’s proposed

response to the remand, reaffirmng the 8-hour O, secondary
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standard pronul gated in 1997, based on: (1) information
fromthe 1997 criteria and standards review that served as
the basis for the 1997 secondary O, standard, including the
scientific information on welfare effects associated with
di rect exposures to O, in the anbient air, with a focus on
vegetation effects, and assessnents of vegetation exposure,
ri sk, and econom c values and (2) a review of the scientific
information in the record of the 1997 revi ew (but not
considered as part of the basis for the 1997 standard) on
the welfare effects associated with changes in UV-B
radi ati on, the association between changes in ground-|evel
O, and changes in UV-B radi ation, and predictions of changes
in ground-level O; levels likely to result from attai nnent
of alternative O, standards.
A Direct Adverse Welfare Effects

As discussed in the 1997 final rule, direct exposures
toO, have been associated quantitatively and qualitatively
with a wi de range of vegetation effects such as visible
foliar injury, growmh reductions and yield |oss in annual
crops, growth reductions in tree seedlings and mature trees,
and effects that can have inpacts at the forest stand and
ecosystemlevel. Visible foliar injury can represent a
direct loss of the intended use of the plant, ranging from

reduced yield and/or marketability for sonme agricultural
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species to inpairnent of the aesthetic value of urban
ornanmental species. On a larger scale, foliar injury is
occurring on native vegetation in national parks, forests,
and w | derness areas, and may be degrading the aesthetic
quality of the natural |andscape, a resource inportant to
public welfare. Gowh and yield effects of O have been
wel | docunented for nunerous species, including conmmodity
crops, fruits and vegetables, and seedlings of both

coni ferous and deci duous tree species. Although data from
tree seedling studies could not be extrapolated to quantify
responses to O, in mature trees, |long-term observati onal
studies of mature trees have shown growth reductions in the
presence of elevated O, concentrations. Even where these
grow h reductions are not attributed to O, alone, it has
been reported that O, is a significant contributor that
potentially exacerbates the effects of other environnental
stresses (e.g., pests). In addition, growth reductions can
indicate that plant vigor is being conprom sed such that the
pl ant can no | onger conpete effectively for essenti al
nutrients, water, light, and space. Wen many O;-sensitive
i ndi vi dual s make up a popul ation, the whol e popul ati on may
be affected. Changes occurring within sensitive

popul ations, or stands, if they are severe enough,
ultimately can change community and ecosystem structure.
Structural changes that alter the ecosystem functions of
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energy flow and nutrient cycling can alter ecosystem
successi on.

Based on key studi es and ot her biological effects
information reported in the Criteria Docunent and Staff
Paper, it was recogni zed that peak O, concentrations equal
to or greater than 0.10 ppm can be phytotoxic to a |large
nunber of plant species, and can produce acute foliar injury
and reduced crop yield and bi omass production. |In addition,
O, concentrations within the range of 0.05 to 0.10 ppm have
the potential over a |longer duration of creating chronic
stress on vegetation that can result in reduced plant growh
and yield, shifts in conpetitive advantages in m xed
popul ati ons, decreased vigor |eading to dimnished
resi stance to pest and pat hogens, and injury from ot her
envi ronnental stresses. Sonme sensitive species can
experience foliar injury and growh and yield effects even
when O, concentrations never exceed 0.08 ppm Further, the
avail abl e scientific information supports the concl usion
that a cumul ati ve seasonal exposure index is nore
biologically relevant than a single event or nean index.

To put judgnents about these vegetation effects into a
broader national perspective, the Adm nistrator has taken
into account the extent of exposure of O;-sensitive species,
potential risks of adverse effects to such species, and
nmoneti zed and non-noneti zed categories of increased
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vegetation protection associated with reductions in G
exposures. |In so doing, the Adm nistrator recogni zed that
mar kedly inproved air quality, and thus significant
reductions in O exposures would result from attai nnment of
the 0.08 ppm 8-hour primary standard. |In |ooking further
at the increnental protection associated with attai nnent of
a seasonal secondary standard, she recogni zed that areas
that would likely be of nost concern for effects on
vegetation, as neasured by the seasonal exposure index,
woul d al so be addressed by the 0.08 ppm 8-hour primry
st andar d.
B. Potential Indirect Beneficial Wlfare Effects

This section is drawn fromthe limted information in
the record of the 1997 reviewwith regard to the effect of
ground-level O on the attenuation of UV-B radiation and
potential associated welfare benefits.®® \Wile this
i nformati on suggests the potential for effects on plants and
aquatic organi snms, EPA (1987, ES-40 - ES-43) recognizes that
relevant studies are limted and the uncertainties are great
due in part to problens in study designs, such that

guantitative concl usions cannot be drawn.

8 The information in this section is drawn primarily
fromthe EPA docunent “Assessing the R sk of Trace Gasses
that Can Mddify the Stratosphere” (U. S. EPA 1987).
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Wth regard to effects on vegetation, while sonme plant
cultivars tested in the | aboratory were determ ned to be
sensitive to UV-B radi ati on exposure, these experinents have
been shown to inadequately replicate effects in the field,
such that they do not reflect the conplex interactions
between plants and their environment. The only long-term
field studies of crops involved soybeans, producing
suggestive evidence of reduced yields under conditions
simul ati ng changes in total colum O, over an order of
magni tude greater than those projected to occur as a result
of changes in ground-level O, associated with attai nnment of
the 1997 O, NAAQS. Beyond the limted studies of crops, EPA
(1987, ES-41) notes that little or no data exist on UV-B
radi ation effects on trees and other types of natural
vegetation, or on possible interactions wth pathogens.
Waile it is noted that changes in UV-B radi ation |evels
could alter the results of conpetition in natural
ecosystens, no evidence is available to evaluate this
effect. Further, it is recognized that UV-B radi ati on may
both inhibit and stinmulate plant flowering, depending on the
species and grow h conditions. Recognizing that
i nteractions between UV-B radi ati on and ot her environnental
factors are inportant in determ ning potential UV-B

radi ati on effects on plants, EPA (1987, ES-42) notes that
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extensive, long-termstudies would be required to address
t hese interactions.

Wth regard to effects on aquatic organi sns, EPA (1987,
ES-42) notes that while initial experinents show that
i ncreased UV-B radiation has the potential to harm aquatic
life, difficulties in experinental designs and the |imted
scope of the studies prevent the quantification of potential
risks. Sone study results suggest that nost zoopl ankton
show no effect due to increased exposure to UV-B radiation
up to sonme threshold exposure level, with exposures above
such threshold levels eliciting notable effects. For
speci es under UV-B stress, such effects could include
reduced tine spent at the surface of the water, which is
critical for breeding in sonme species, possibly leading to
changes in species diversity. It is also noted that, as do
all other living organisns, aquatic biota cope with exposure
to UV-B radi ati on by avoi dance, shielding, and repair
mechani sns, al though uncertainty exists as to the extent to
whi ch such mtigation nmechani sns woul d occur (U. S. EPA,
1987, ES-43). It is recognized that determ nation of UV-B
radi ati on exposure in aquatic systens is conpl ex because of
the variable attenuation of UV-B radiation in the water
colum, and that further research is needed to inprove our

under st andi ng of how UV-B radi ati on exposure affects marine
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species, particularly given their world-w de i nportance as a
source of protein.
C. Proposed Response to Remand on the Secondary O, NAAQS

After considering the scientific information avail able
in the record on adverse welfare effects associated with
direct exposure to O, in the anbient air and on the
potential indirect benefits to public welfare related to
attenuation of naturally occurring UV-B radi ation, the
Adm ni strator provisionally concludes that there is
insufficient information available on UV-B radi ation-rel ated
effects to warrant any relaxation in the | evel of public
wel fare protection previously determned to be requisite to
protect against the denonstrated direct adverse effects of
exposure to O, in the anbient air. Thus, the Adm nistrator
proposes to respond to the remand by reaffirm ng the 8-hour
secondary O, standard promul gated in 1997, which is
identical to the 8-hour primary O, standard.

As recogni zed above in section I1.B.4 with regard to
consideration of health effects, the Adm nistrator al so
recogni zes that relevant information on indirect potentially
beneficial welfare effects of ground-level O is now
avai l abl e that was not part of this rul emaking record. 1In
addition, as previously noted, the next periodic review of

the O, NAAQS is now being initiated by EPA's OCRD with a cal
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for information. Thus, to ensure that the next review of
the O criteria and standards can be based on a
conprehensi ve and current body of relevant scientific

i nformati on, EPA encourages the subm ssion of new scientific
information on the relationshi ps between ground-Ilevel GO,
associ ated attenuation of UV-B radiation and other indirect
effects of the presence of Oy in the anbient air, and
effects on public welfare such as those associated with
changes in rel evant exposures to UV-B radi ation.

V. Adm nistrative Requirenents

A Executive Order 12866: OVB Revi ew of “Significant
Actions”

Under Executive Order 12866, the Agency nust determ ne
whet her a regulatory action is "significant"” and, therefore,
subject to OVMB review and the requirenents of the Executive
Order. The order defines "significant regulatory action" as
one that may:

(1) Have an annual effect on the econony of $100
mllion or nore or adversely affect in a material way the
econony, a sector of the econony, productivity, conpetition,
j obs, the environnent, public health or safety, or State,
| ocal, or tribal governnents or communities;

(2) Create a serious inconsistency or otherw se

interfere with an action taken or planned by anot her Agency;
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(3) Materially alter the budgetary inpact of
entitlenents, grants, user fees, or |loan prograns or the
rights and obligations or recipients thereof; or

(4) Raise novel l|legal or policy issues arising out of
| egal mandates, the President's priorities, or the
principles set forth in the Executive O der.

In view of its inportant policy inplications, this
proposed action has been judged to be a "significant
regul atory action”" wthin the neaning of the Executive
Order. The EPA has submtted this proposed action to OVB
for review. Changes made in response to OVB suggestions or
recomendations will be docunented in the public record and
made avail able for public inspection at EPA's Air and
Radi ati on Docket and Information Center (Docket No. A-95-
58) .

Since today’ s proposed response to the remand is a
reaffirmation of the revisions to the O NAAQS previously
promul gated in 1997, no new RI A has been prepared. The R A
(1997) prepared in conjunction with the 1997 revision to the
O, NAAQS is available in the docket, from EPA at the address
under “Availability of Related Information,” and in
el ectronic formas di scussed above in “Electronic
Avai l ability.”

The Cean Air Act and judicial decisions nake clear
that the econom c and technol ogical feasibility of attaining
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anbi ent standards are not to be considered in setting NAAQS,
al t hough such factors nay be considered in the devel opnent
of State plans to inplenent the standards. Accordingly,

al though a RIA was prepared for the 1997 decision to revise
the O NAAQS, neither that RIA nor the associated contractor
reports have been considered in issuing this proposal.

B. Executive O der 13045: Children’'s Health

Executive Order 13045, entitled “Protection of Children
from Environnental Health Risks and Safety Risks” (62 FR
19885, April 23, 1997), requires Federal agencies to ensure
that their policies, prograns, activities, and standards
identify and assess environnental health and safety risks
that may disproportionately affect children. To respond to
this order, agencies nust explain why the regulation is
preferable to other potentially effective and reasonably
feasible alternatives considered by the agency.

Today’ s proposed response to the remand, reaffirmng
the 1997 primary O, NAAQS, specifically takes into account
children as the group nost at risk to the direct inhalation-
related effects of O, exposure, and was based on studi es of
effects on children’s health (U S. EPA, 1996a; U S. EPA
1996b) and assessnents of children’s exposure and ri sk
(Johnson et al., 1994; Johnson et al., 1996a,b; Witfield et

al ., 1996; R chnond, 1997). The 1997 revision to the
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primary O, NAAQS was promnul gated to provi de adequate
protection to the public, especially children, against a
wi de range of direct O;-induced health effects, including
decreased lung function, primarily in children who are
active outdoors; increased respiratory synptons, primarily
in highly sensitive individuals; hospital adm ssions and
energency roomvisits for respiratory causes, anong children
and adults with respiratory disease; inflamation of the
I ung and possi ble | ong-termdamage to the lungs. This
proposed response to the remand affirmng the 1997 primary
O, NAAQS maintains the | evel of protection of children's
health established by the standard set in 1997. Therefore,
today’ s proposed action does conply with the requirenents of
E. O 13045.
C Executive Oder 13132: Federalism

Executive Order 13132, entitled “Federalisnt (64 FR
43255, August 10, 1999), requires EPA to devel op an
accountabl e process to ensure “meani ngful and tinely input
by State and | ocal officials in the devel opnent of
regul atory policies that have federalisminplications.”
“Policies that have federalisminplications” is defined in
t he Executive Order to include regulations that have
“substantial direct effects on the States, on the

rel ati onshi p between the national governnent and the States,
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or on the distribution of power and responsibilities anong
the various |evels of governnent.”

Today’ s proposed response to the renmand does not have
federalisminplications. It wll not have substanti al
direct effects on the States, on the rel ationship between
t he national governnent and the States, or on the
distribution of power and responsibilities anong the various
| evel s of governnent, as specified in Executive Order 13132.
The proposed response to the remand only reaffirms the
previously promnul gated ozone standard and would not alter
the rel ationship that has existed under the Cean Ar Act
for 30 years, in which EPA sets NAAQS and the states
i npl ement them t hrough subm ssion of SIPs, in accordance
with the requirenents of the Clean Air Act. Thus, Executive
Order 13132 does not apply to this action. In the spirit of
Executive Order 13132, and consistent with EPA policy to
pronot e conmuni cati ons between EPA and State and | ocal
governnents, EPA specifically solicits coment on this
proposed action from State and | ocal officials.

D. Executive Order 13084: Consultation and Coordi nation
with Indian Tribal Governnents

Under Executive Order 13084, EPA nmay not issue a
regul ation that is not required by statute, that

significantly or uniquely affects the communities of Indian
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tribal governnents, and that inposes substantial direct
conpliance costs on those communities, unless the Federal
government provides the funds necessary to pay the direct
conpliance costs incurred by the tribal governnents, or EPA
wll consult with those governnents. |f EPA conplies by
consul ting, Executive Order 13084 requires us to provide to
OMB, in a separately identified section of the preanble to
the rule, a description of the extent of our prior
consultation wth representatives of affected tri bal
governments, a summary of the nature of their concerns, and
a statenent supporting the need to issue the regulation. In
addi tion, Executive Order 13084 requires us to devel op an

ef fective process permtting elected officials and other
representatives of Indian tribal governnments “to provide
meani ngful and tinmely input in the devel opnent of regulatory
policies on matters that significantly or uniquely affect
their communities.”

Today’ s proposed response to the remand i npl enments
requi renents specifically set forth by the Congress in
section 108 (42 U. S.C. 7408) and section 109 (42 U. S . C
7409) of the Act without the exercise of any discretion by
us. Accordingly, the requirenments of section 3(b) of
Executive Order 13084 do not apply to this proposed action.

E. Unf unded Mandat es Ref orm Act
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Title I'l of the Unfunded Mandates Reform Act of 1995
(UVRA), P.L. 104-4, establishes requirenents for Federal
agencies to assess the effects of their regulatory actions
on State, local, and tribal governnents and the private
sector. Under section 202 of the UVRA, EPA generally nust
prepare a witten statenent, including a cost-benefit
anal ysis, for proposed and final rules wth "Federal
mandat es” that may result in expenditures to State, |ocal,
and tribal governnents, in the aggregate, or to the private
sector, of $100 million or nore in any one year. Before
promul gating an EPA rule for which a witten statenent is
needed, section 205 of the UVRA generally requires EPAto
identify and consi der a reasonabl e nunber of regul atory
alternatives and adopt the |east costly, nobst cost-effective
or | east burdensone alternative that achieves the objectives
of the rule. The provisions of section 205 do not apply
when they are inconsistent with applicable |aw. Moreover,
section 205 allows EPA to adopt an alternative other than
the | east costly, nost cost-effective or |east burdensone
alternative if the Adm nistrator publishes with the fina
rul e an explanation why that alternative was not adopt ed.

Bef ore EPA establishes any regul atory requirenents that may
significantly or uniquely affect small governnents,
including tribal governnents, it nust have devel oped under
section 203 of the UVRA a small governnent agency plan. The
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pl an nust provide for notifying potentially affected smal
governnents, enabling officials of affected snal

governnments to have nmeaningful and tinely input in the

devel opnent of EPA regul atory proposals with significant
Federal intergovernnental mandates, and inform ng,

educating, and advising snmall governnments on conpliance with
the regul atory requirenents.

As noted above, EPA cannot consider in setting a NAAQS
the econom c or technol ogical feasibility of attaining
anbient air quality standards, although such factors may be
considered to a degree in the devel opnent of State plans to
i npl emrent the standards. Accordingly, and for the reasons
di scussed in the 1996 proposal and 1997 final rule, EPA has
determ ned that the provisions of sections 202, 203, and 205
of the UVRA do not apply to this proposed action. The EPA
acknow edges, however, that any corresponding revisions to
associated State inplenentation plan requirenents and air
quality surveillance requirenents, 40 CFR part 51 and 40 CFR
part 58, respectively, mght result in such effects.
Accordingly, EPA will address unfunded nandates as
appropriate when it proposes any revisions to 40 CFR parts

51 and 58.
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F. Regul atory Flexibility Anal ysis/Small Business
Regul at ory Enforcenent Fairness Act
Under the Regulatory Flexibility Act (RFA), 5 U S. C
601 et seq., EPA nust prepare a regulatory flexibility
anal ysi s assessing the inpact of any proposed or final rule
on small entities. Under 6 U S.C. 605(b), this requirenent
may be waived if EPA certifies that the rule will not have a
significant econom c inpact on a substantial nunber of snall
entities. Small entities include small businesses, snall
not-for-profit enterprises, and governnental entities with
jurisdiction over popul ations | ess than 50, 000 peopl e.
Today’ s proposed response to the remand, reaffirmng
the 1997 primary O, NAAQS, does not establish any new
regul atory requirenents affecting small entities. On the
basis of the above considerations and for the reasons
di scussed in the 1996 proposal and 1997 final rule, EPA
certifies that today’s proposed action will not have a
significant econom c inpact on a substantial nunber of snall
entities wwthin the meaning of the RFA, as affirnmed by the

D.C. CGrcuit in Anerican Trucking Associations v. EPA, 175

F. 3d 1027 (D.C. Cr. 1999). Based on the sane
consi derations, EPA also certifies that the new small-entity
provisions in section 244 of the Small Business Regul atory

Enf or cenent Fairness Act (SBREFA) do not apply.
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G Paperwor k Reduction Act

Today’ s proposed response to the renmand does not
establish any new information collection requirenents beyond
t hose which are currently required under the Anbient Air
Quality Surveillance Regulations in 40 CFR part 58 (OB
#2060- 0084, EPA I CR No. 0940.15). Therefore, the
requi renents of the Paperwork Reduction Act do not apply to
today’ s proposed acti on.
H. Nat i onal Technol ogy Transfer and Advancenent Act

Section 12(d) of the National Technol ogy Transfer and
Advancenment Act of 1995 (NTTAA), Pub L. No. 104-113, § 12(d)
(15 U.S.C. 272 note) directs EPA to use voluntary consensus
standards in its regulatory activities unless to do so would
be inconsistent with applicable |aw or otherw se
inpractical. Voluntary consensus standards are technical
standards (e.g., materials specifications, test nethods,
sanpling procedures, and busi ness practices) that are
devel oped or adopted by voluntary consensus standards
bodi es. The NTTAA directs EPA to provide Congress, through
OwB, expl anations when the Agency deci des not to use
avai | abl e and applicable voluntary consensus standards.
Today’ s proposed response to the renmand does not invol ve
techni cal standards. Therefore, EPA did not consider the

use of any voluntary consensus standards.
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Li st of Subjects in 40 CFR Part 50
Environmental protection, Air pollution control, Carbon
nmonoxi de, Lead, Nitrogen di oxide, Ozone, Particulate matter,

Sul fur oxi des.

Dat ed:

Carol M Browner,
Adm ni strat or
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